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EXECUTIVE SUMMARY

The proposed Gregory Canyon landfill is located approximately 3.5 miles east of Interstate 15 on State
Route 76. The Gregory Canyon site is planned to contain approximately 30 million tons of refuse with an
operating life of about 30 years. Maximum trip generation for this site was estimated at 2,085 daily trips,
which includes truck traffic converted into passenger car equivalents (PCEs).

The project access will provide for acceleration/deceleration lanes and adequate shoulders along SR-76
for approximately 1,700 feet. This improvement will also assure a minimum sight distance of 1,000 feet
in both directions. Vegetation or structures will not obstruct this minimum sight distance.

An update of Accident Data was conducted and showed that while the traffic volumes have increased
significantly on SR-76, accident rates per million vehicle miles traveled are consistent with previous
studies. Based on the comparison of primary collision factors, the data continues to show that alcohol,
driver violations, and excessive speed are the major causes of accidents on SR-76. The data does not
show an increase in volumes or trucks is related to the accident rate, which is consistent with previous
conclusions.

Existing conditions traffic analyses determined that all study intersections operate acceptably with traffic
signals. No deficiencies at intersections were reported.

A peak hour analysis of SR-76 was conducted in accordance with Congestion Management Program
(CMP) Guidelines throughout the operation of the facility from 7:00am to 6:00pm. The peak hour
analysis demonstrated LOS D conditions along SR-76 from I-15 to the project site within this time frame.
With the addition of project peak hour traffic determined that the project has a direct impact on SR-76
between the hours of 2pm-5pm. As mitigation for this impact, it is recommended that the project reduce
its peak hour truck traffic within the hours of 2pm-5pm. This mitigation is easily monitored by the
facility as it records all traffic and tonnage throughout the day.

West of Highway 395, SR-76 reports a deficiency; however, the project does not meet County
significance criteria for direct impacts and is not required to perform mitigation on this segment.

Other known projects which significantly affect this corridor were identified and incorporated into the
near term analysis where appropriate. Impacts at intersections due to other project traffic were identified
at the SR-76/Interstate 15 Northbound Ramp. This is the result of cumulative project contributions and
requires near term improvements with or without the proposed project. The project is considered to have
a cumulative impact on this intersection and will participate in the County's Traffic Impact Fee (TIF)
program to fully mitigate all cumulative and future circulation needs.

State Route 76 reports deficiencies with the addition of cumulative projects and the proposed project.
The project will participate in the County's Traffic Impact Fee (TIF) program to fully mitigate all
cumulative and future circulation needs along State Route 76.

A year 2030 traffic projection was conducted using the County of San Diego's General Plan 2020 Model,
Board Alternative Map, Existing Plus CIP Network, for generating traffic volumes and based on the
SANDAG Series 10 model. Analysis was conducted for a “no build” (or existing) condition. Year 2030
“no build" analyses report failing level of service on SR-76 and its intersections from Highway 395 to I-
15. The project will participate in the County's Traffic Impact Fee (TIF) program to fully mitigate all
cumulative and future circulation needs.



I-15 between Pomerado Road and Carmel Mountain Road reports a deficiency; however, the project does
not meet significance criteria for direct impacts and is not required to perform mitigation on this segment.
This deficiency will continue in the Year 2020 Buildout With and Without Project Condition; however,
the project does not meet significance criteria for direct impacts and is not required to perform mitigation
on this segment.

Off-site circulation analysis concluded recycled water truck trips to Olivenhain's water treatment facility
can be accommodated within future conditions circulation systems and can adequately interface with the
Maranatha School development, which shares an access road.



SECTION I - INTRODUCTION & METHODOLOGIES
PURPOSE OF STUDY

The final environmental impact report for the Gregory Canyon landfill was certified and approved on
February 6, 2003. The adequacy of the FEIR was subsequently challenged in the case filed before the
Honorable Michael Anello entitled Riverwatch v. County of San Diego Department of Environmental
Health, et al.; case number GIN038227. On October 3, 2005 the Court issued a final minute order finding
most of the FEIR adequate and in compliance with the California Environmental Quality Act but also
noting three deficiencies. One of the deficiencies noted by the Court required the FEIR to evaluate a
2003 County tribal traffic study known as the 2003 Traffic Needs Assessment Study. The Court required
this traffic study to be evaluated in conjunction with traffic studies completed for the project.

Although the judgment and writ issued by Judge Anello did not require a new traffic study, the LEA
subsequently determined that a new traffic study was appropriate given changes to existing traffic
conditions on area roads since the FEIR was certified in February 2003 and new pending projects having
the potential to impact area roads being used for the project. In addition, the traffic study has been
updated to evaluate project traffic associated with the use of recycled water being provided to the project
from the Olivenhain Municipal Water District. This new traffic study examines existing conditions on
area roads, project traffic impacts, and cumulative traffic impacts based upon both pending projects and
year 2030 expected cumulative conditions. This traffic study also evaluates the accuracy and reliability of
the 2003 Traffic Needs Assessment Study as requested by the Court in its October 3, 2005 minute order.

PROJECT DESCRIPTION

This transportation report has been prepared to evaluate the traffic related impacts of the proposed landfill
in northern San Diego County. The planned landfill will be located in Gregory Canyon, approximately
3.5 miles east of Interstate 15 (I-15) on State Route 76 (SR-76). Figure 1 depicts the location of the
project in a regional context. The Gregory Canyon site is planned to contain about 30 million tons of
refuse with an operating life of approximately 30 years. Figure 2 depicts the proposed project site plan.

This traffic study was first undertaken by Darnell & Associates, Inc., in January, 1995, to address the
impacts related to the proposed landfill. Supplemental traffic studies were completed in 1999, January
2001 and June 2002. This new traffic study was completed in June 2006 and revised in February 2007.
Traffic studies for cumulative projects were obtained and updated as they were introduced into the study
area. Traffic data collection was updated for each revision as previous iterations became obsolete. This
revision includes the latest information reflected in cumulative projects. New traffic counts reflect 2005
data, collected in March to include school activity and typical travel behavior within the study area. The
project size and capacity has generally remained constant through this process, while the California
Department of Transportation (Caltrans) reviews alternative alignments for SR-76. The ultimate
alignment, once selected, will not effect the conclusions and recommendations made in this report
regarding traffic capacity. However, ultimate alignment may, in fact, reduce the safety concerns
discussed later in this report.

CONGESTION MANAGEMENT PROGRAM

Based on the approval of Proposition 111 in 1990, regulations require the preparation, implementation
and annual updating of a Congestion Management Program (CMP) in each of California’s urbanized
counties. In 1991, San Diego County adopted their initial CMP statutes. One required element of the
CMP is a process to evaluate the transportation and traffic impacts of large projects on the regional
transportation system. That process is undertaken by local agencies, project applicants and traffic

3
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consultants through a transportation impact report usually conducted as part of the CEQA project review
process. Authority for local land use decisions including project approvals and any required mitigation
remains the responsibility of local jurisdictions.

The criteria for which a project is subject to the regulations as set forth in the CMP are determined by the
trip generation potential for the project. Currently, the threshold is 2,400 maximum daily trips (ADT) or
200 peak hour trips. The project will generate approximately 2,085 daily PCE trips with 206 morning
peak hour and 247 evening peak hour trips and is therefore subject to CMP analyses. This traffic report
complies with all CMP requirements in evaluating project and cumulative traffic impacts.

SR-76 and its intersections from Mission Avenue to SR-79 have been adopted in the CMP as a
Regionally Significant Arterial (RSA). As such, this section of SR-76 is accountable to the CMP
Standards and Regional Growth Management Strategy (RGMS) objectives for level of service (described
in more detail later in this report).

SCENARIOS STUDIED
The following traffic scenarios were analyzed in this report and are identified as follows:

Existing Conditions refers to that condition which exists on the ground today, including existing traffic
counts and existing lane configurations at intersections and on roadway segments.

Existing Plus Project Conditions refers to that condition which includes the project traffic added onto
existing volumes. Analysis is first conducted using the existing street configurations, and mitigation is
added if required.

Near Term Cumulative Without Project Conditions refers to that condition which includes approved/
pending projects in the study area expected to produce traffic in the next three years, plus the existing
traffic volumes. This scenario shows the impact without the project.

Near Term Cumulative With Project Conditions refers to that condition which includes approved/
pending projects expected to produce traffic in the next three years plus the project traffic plus the
existing traffic volumes. This scenario shows the impact with the project. Analysis is first conducted
using the existing street configurations, and mitigation is added if required.

Year 2030 With and Without Project Conditions refers to year 2030 daily traffic both with and without
the proposed project.

Year 2020 Buildout With and Without Project Conditions refers to the year 2020 daily traffic with
and without the proposed project along Maranatha Drive, Camino del Norte/Camino del Sur, and I-15
between Pomerado Road and Carmel Mountain Road, to correspond to the maximum traffic impact
arising from the Maranatha School and Church project on road and freeway segments in the vicinity of
that project.

LEVEL OF SERVICE

Level of Service (LOS) is a professional industry standard by which the operating conditions of a given
roadway segment or intersection are measured. Level of Service is defined on a scale of A to F; where
LOS A represents the best operating conditions and LOS F represents the worst operating conditions.
LOS A facilities are characterized as having free flowing traffic conditions with no restrictions on



maneuvering or operating speeds; traffic volumes are low and travel speeds are high. LOS F facilities are
characterized as having forced flow with many stoppages and low operating speeds.

According to page XII-4-18 of the San Diego County General Plan Public Facility Element, the objective
in the Transportation Section is to provide a "Level of Service C or better on County Circulation Element
roads.” The PFE however establishes LOS D as an off-site mitigation threshold for discretionary projects.
When an existing Level of Service is already LOS D, "a LOS D may be allowed." According to the PFE,
projects which significantly increase congestion on roads operating at LOS E or LOS F must provide
mitigation. According to the PFE, this mitigation can consist of a fair share contribution to a program to
mitigate the project's impacts.

ANALYSIS METHODOLOGY

The roadway segment daily LOS on State Route 76 was determined using the Highway Capacity Manual
(HCM) Two-Lane Highway component for peak hours throughout the typical weekday. This analysis
includes terrain inputs, travel speeds, pavement widths, access points, passing zones, and other factors to
determine level of service more precisely than the generalized County's daily capacity thresholds.

The analysis of signalized/unsignalized intersections utilized the operational analysis procedure provided
by the Highway Capacity Manual program, which is an approved County of San Diego methodology.
This method defines Level of Service in terms of delay, or more specifically, average stopped delay per
vehicle. Delay is a measure of driver and/or passenger discomfort, frustration, fuel consumption and lost
travel time. This technique uses 1,900 vehicles per hour per lane (vphpl) as the maximum saturation
volume of an intersection. This saturation volume is adjusted to account for lane width, on-street parking,
pedestrians, traffic composition (i.e. percentage trucks) and shared lane movements (i.e. through and
right-turn movements originating from the same lane).

For the future condition, roadway segments were analyzed by comparing the average daily traffic to the
County of San Diego's roadway classifications and capacities.

ORGANIZATION OF REPORT

Following this introduction, Section II introduces the existing base condition. Section III discusses trip
generation and trip distribution associated with the proposed project. Section IV provides the impact
analysis of all conditions, including introduction of cumulative projects, and the year 2030 conditions.
Section V discusses the access requirements and an analysis of impacts on roads and freeways in the
vicinity of the Maranatha School from recycled water trips. Section VI summarizes the project’s direct
and cumulative impacts where applicable. Section VII provides a summary of findings and conclusions.



SECTION II - EXISTING CONDITIONS

This section of the traffic study is intended to assess the existing conditions of the roadways and
intersections within the vicinity of the project to determine travel flow and/or delay difficulties, if any,
that exist prior to adding the traffic generated by the proposed project. The existing conditions analysis
establishes a base condition which is used to apply the other scenarios discussed in this report.

Darnell & Associates conducted a field review of the area surrounding the project. Figure 3 depicts
existing roadway and intersection geometrics in the project vicinity.

ROADWAY CHARACTERISTICS
Existing Roadway Segments

State Route 76 (Pala Road) is a regional facility extending from I-5 in Oceanside to its eastern terminus at
SR-79 near Lake Henshaw. East of I-15, SR-76 is a two-lane facility. In the project vicinity, SR-76
traverses along flat terrain north of the San Luis Rey River flood plain. Field investigation of the
potential grades on SR-76 was undertaken from the proposed project access to Interstate 15. Tight turns
in SR-76 are indicated by advisory speed limit signs. In the vicinity of the project access, SR-76 provides
two 11-foot travel lanes with 5' of paved shoulder on each side divided by a painted double yellow line.

Truck percentage data was collected on SR-76 during a 24-hour period in April 1999. Trucks with 3 or
more axles accounted for 24% of westbound traffic, and 18% of eastbound traffic. The combined average
is 21.3% trucks. The truck volume classification counts can be found in Appendix A.

The SR-76/1-15 diamond interchange is signalized for Northbound and Southbound access to I-15, as well
as at Old Highway 395. The SR-76 over-crossing is two travel lanes with a painted center median and
left turn pockets at the 1-15 on-ramps. Four lanes of travel are available between the southbound ramp
and Old Highway 395, transitioning to one lane in each direction west of Old Highway 395.

Caltrans is currently preparing an Operational Study of SR-76 east of I-15. According to Caltrans this
study will not be available until February 2007.

Highway 395 is a north south facility which runs parallel to I-15 and intersects with SR-76. Highway 395
is currently a two lane facility posted at 55 mph, separated with a painted double yellow divider.

Twenty-four hour count data were collected in March 2005. Peak hour counts on SR-76 were developed
using the daily counts which are summarized by hour. Count summaries are included in Appendix A.

PASSENGER CAR EQUIVALENT

Due to the high volume of truck traffic (21% detailed above), the traffic analysis is required to include the
effect of heavy vehicles onto the street system. The Gregory Canyon project will also contribute heavy
truck traffic to the study facilities. The Highway Capacity Manual (HCM) is a regionally accepted
manual for determining the proper methodology to assess traffic impacts. The effect of heavy trucks can
be evidenced on roadways with specific grades which may cause a truck to slow down more than a
passenger car. To assess the relative passenger car equivalent (PCE) of a slow moving truck on an uphiil
grade, the HCM provides a matrix for rural highways which utilizes both specific grade percentages and
average speeds.
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To estimate the vertical grade of SR-76, a level was placed on the centerline of the highway
approximately 1/4-1/2 mile apart. The vertical grade profile sketch is provided in Appendix A. Along
this segment, SR-76 does not exhibit or sustain grades greater than 2% and can therefore be considered a
“level” roadway for the purposes of a traffic analysis.

A speed survey was conducted by D&A to establish current average speed through the state highway
segments between I-15 and the project site. Four locations were surveyed, including in front of the
proposed project access; east of the 20 mph curve; west of the 20 mph curve; and near Pankey Road.
This selection of survey locations provides both the fastest and slowest portions of SR-76. The speed on
the four segments was averaged to provide the speed variable for the PCE equivalent. The average speed
on SR-76 was 37.85 mph. (Note: The variable speeds included 24.6, 33.0, 41.6, and 52.2 mph.
Discounting the highest average speed and the lowest average speed from this formula, results in an
average speed of 37.3 mph. This study applies the higher of the two averages.) Speed survey summaries
are included in Appendix A to this report.

Table 1 details the PCE matrix as specified in the HCM Table 8-9. SR-76 is less than the minimum 3%
grade, and therefore falls into the first row of Table 1. The average speed of the roadway is less than 40
miles per hour and would equate to a PCE factor of 1.3. This figure translates as one truck is equivalent
to 1.3 passenger cars on this particular facility. For the purposes of the traffic analysis in this report, a
PCE factor of 1.5 was applied, which is more conservative than the 1.3 PCE permitted by the HCM.

KEY INTERSECTIONS

D&A evaluated the following intersections for AM and PM peak hour level of service:

1. State Route 76/Highway 395 (signalized)
2. State Route 76/Interstate 15 North on/off (signalized)
3. State Route 76/Interstate 15 South on/off (signalized)

Peak hourly turning movement counts were conducted in March 2005 during typical weekdays (Tuesday
through Thursday). Counts taken on Mondays and Fridays are not deemed acceptable by traffic engineers
for traffic impact studies due to the variable surges of traffic which occur on these days making them
unreliable predictors of daily traffic on area roadways. In addition, consideration of evening and weekend
traffic would not be useful in assessing project impacts or developing traffic mitigation measures since
the landfill will not be operating on Sundays or during evenings and will typically be operating on a more
limited basis on Saturdays. On most Saturdays residential pickup of trash does not occur. Count
summary sheets can be found in Appendix A. Figure 4 presents the existing conditions traffic volumes
used in this analysis.

EXISTING ROAD SURFACE CONDITIONS
Caltrans provides regularly scheduled resurfacing and repairs to designated highways including SR 76

and 1-15. No existing surface deficiencies were noted on area roadways as part of field investigations
completed in conjunction with this traffic study.
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TABLE 1
8-12 RURAL HIGHWAYS

TABLE 8-9. PASSENGER-CAR EQUIVALENTS FOR SPECIFIC GRADES ON TWO-LANE RURAL HiGguways, £ AND E,

LENGTH . AYERAGE UPGRADE SPEED (MPH)
OF
GRADE GRADE ’

(%) (m1) 55.0 52.5 50.0 45.0 40.0 ' 30.0
0 ' All 2.1 1.8 1.6 1.4 1.3 1.3
3 A 2.9 2.3 2.0 1.7 1.6 1.5

A 3.7 2.9 2.4 2.0 1.8 1.7

% 4.8 3.6 2.9 2.3 2.0 1.9

i 6.5 4.6 3.5 2.6 2.3 2.1

. 1% 11.2 6.6 5.1 1.4 2.9 2.5

bl 19.8 9.3 6.7 4.6 3.7 2.9

3 71.0 21.0 10.8 1.3 5.6 3.8

4 . 48.0 20.5 11.3 7.7 4.9

4 /A 32 2.5 22 1.8 1.7 1.6
% 44 3.4 2.8 2 2.0 1.9

A 6.3 4.4 3.5 2.7 2.3 2.1

1 9.6 6.3 4.5 3.2 2.7 2.4

1% 19.5 10.3 7.4 4.7 3.8 31

2 43.0 16.1 10.8 6.9 5.3 3.8

3 t 48.0 20.0 12.5 9.0 5.5

4 . . 51.0 22.8 13.8 7.4

5 A 3.6 28 - 2.3 2.0 1.8 1.7
i 5.4 3.9 3.2 2.5 2.2 2.0

¥ 8.3 5.7 4.3 31 2.7 2.4

1 14.1 8.4 5.9 4.0 3.3 2.8

1 34.0 16.0 10.8 6.3 4.9 3.8

2 91.0 28.3 17.4 10.2 7.5 4.8

3 . : 37.0 22, 14.6 7.8

4 * 2 * 55.0 25.0 1.5

6 |4 4.0 3.1 2.5 2.1 1.9 1.8
v 6.5 4.8 3.7 2.8 2.4 2.2

Y 11.0 72 52 3.7 5.7 2.7

i 204 11.7 7.8 4.9 T 4.0 3.3

1% 60.0 252 16.0 8.5 6.4 4.7

2 . 50.0 28.2 153 10.7 6.3

3 . s 70.0 38.0 23.9 1.3

4 . s . 90.0 45.0 18.1

7 A 4.5 3.4 2.7 2.2 2.0 1.9
v 7.9 5.7 4.2 32 2. 2.4

A 14.5 9.1 6.3 4.3 3.6 3.0

1 31.4 16.0 10,0 6.1 4.8 3.8

1% . 39.5 23.5 - 1LS 8.4 5.8

2 . 88.0 46.0 22.8 15.4 .2

3 . . . 66.0 38.5 16.1

4 a a [ 2 z 28.0

* Speed not attainable on grade specified. )
NOTE: Round “Percent Grade'™ to next higher integer value.

is selected from Table 8-2, and appropriate adjustment factors where:
are selected for use in Eq. 8-3. .

The service flow rate at capacity, i.e,, SF, is not as easily - S, = speed at which capacity occurs, in mph; and -
determined, because the speed at which it occurs varies de- '
pending on the percent and length of the grade in question. For
the normal.range of grades, ic., 3 to‘ 7. percent up to 4 miles For convenience, the equation predicts upgrade speeds based
long, capacity may occur at speeds ranging from 25 to 40 mph. L .

. . . on total two-way flow rates. The equation is valid for speed up

The speed at which capacity occurs-is related to the flow rate to 40 mph - . : -
at capacity by the following equation: If the service flow rates computed for various speeds using
Eq. 8-3 and the capacity speed vs. capacity flow rate relationship
S. = 25 + 3.75(v./1000) (8-8)- 1 ff Eq. 8-8 are plotted, the two curves will intersect. The inter-

v, = flow rate at capacity, in mixed vph.
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ACCIDENT REPORT FOR SR-76

Accident reports were requested from Caltrans for three segments of SR-76:

1. I-15 (P.M.17.169) to Pankey Road (P.M.17.866);
2. Pankey Road (P.M. 17.866 to P.M. 18.939) west of Couser Canyon; and
3. West of Couser Canyon Road (P.M.18.94) to east of the Project Access (P.M.21.440).

The accident reports covered seven (7) years from 1991 to 1998. Caltrans uses the TASAS software to
report/identify accidents. The Caltrans accident reports are contained in Appendix A. Table 2
summarizes the accident data on SR-76 from 1991 through 1998 for the above segments. Table 2 also
compares the street segment (actual) to the statewide (average) for each segment within the study.

Location 1 has an accident average of 4.63 accidents per million vehicle miles (MVM).
The state average is 1.46 per MVM. Location 1 is nearest the I-15 freeway ramps and the straighter
segment of SR-76. No fatalities were identified during the seven year period for this segment.

Location 2 has an average of 2.07 accidents per MVM compared to the statewide average of 1.47.
Location 2 identified one fatality in 1991, which included Pankey Road to west of Couser Canyon.

Location 3 has an average of 2.56 accidents per MVM compared to the state average of 1.48. Two
fatalities were identified on this segment over the seven year period, which includes the segment of
Couser Canyon east to the project site.

It has been postulated that an increase in traffic volumes will raise the number of accidents on a road
segment. The accident summary in Table 2 does show that statistically SR-76 between I-15 and the
project has an accident rate higher than the statewide average per million vehicle miles traveled.
However, our research has revealed no direct or indirect statistical relationship between traffic volumes
and the number of accidents on this portion of Highway 76.

Table 2 presents Caltrans accident data and Caltrans annual traffic count data from District 11. The table
shows no annual trend of rising numbers of accidents corresponding to annual increases daily traffic
volumes. The table shows both the total number of accidents and the traffic volumes varying from year to
year. The table also shows that even with stable daily volumes on the three segments (Locations 1-3), the
number of accidents varies between each segment. The only measurable effect of adding project traffic to
the three segments of SR-76 between the project and I-15 is to increase the total daily trips and the annual
vehicle miles traveled on these segments.

What Table 2 does show is that factors other than traffic volumes must be the denominator of the higher
than average accident rate on these segments of SR-76. In discussions with state and local authorities we
learned that accidents are a function of variable causes which predominately include: driver behavior
(experience, carelessness, and excessive speed), weather conditions, and time of day, visibility, and
roadway conditions. With the exception of existing roadway conditions, none of these variable causes is
within the influence of the project.

As shown, accident summaries were obtained through Caltrans TASAS records for years 1991-1998 for

three postmile segments on SR-76 from Interstate 15 to east of the project. A new TASAS run was
completed in February 2002 for 1999-2001.
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Table 2 - Accident Data Summary

for State Route 76

Accident RatessMVM
Number of

Accidents Actual* Statewide Avg*

Location 1 (a) Tot |F| I | F+I Tot F F+1 Tot | F | F+I
1991 110 1 1| 0.57 0| 057 | 146| 0| 0.77
1992 60| 5 5] 3.38 0| 282 146| 0| 077
1993 1210 7 7] 6.78 0 396 146 0| 0.76
1994 13|10 7 71 7.35 0| 396| 146} 0| 077
1995 11{0| 4 41 625 0 2271 146 | 0| 077
1996 60| 5 51 3.34 0| 278 | 146| 0| 0.77
1997 11]0] 5 5| 643 0| 292| 146{ 0| 077
1998 5101 1 1] 292 0| 058 146 0| 0.77
1991-1998 65| 0] 35 35| 4.63 0| 249 146 | 0] 077

Location 2 (b) Tot |F| I | F+I Tot F F+l Tot | F| F+l
1991 711 4 5| 3.76 0537 268 147 |0]| 077
1992 110} 1 1| 054 0| 054 1470 077
1993 310 2 2] 1.6l 0| 1.07] 14710 0.76
1994 110 1 1] 054 0| 054 | 14710 077
1995 310 2 2| 1.6l 0| 1.07| 14710 077
1996 910 3 3| 4.82 0| 161| 147 0| 077
1997 710 2 2 4.2 0 12 1481 0| 0.78
1998 00| O 0 0 0 0| 146 0| 0.77
1991-1998 31115 16 | 2.07 007 1.07]| 147 0] 077

Location 3 (c) Tot |[F| I | F+I | Tot F F+1 Tot | F| F+I
1991 7101 5 5 1.6 0| L14| 147 0] 077
1992 710} 5 5] 1.59 0| 1.14] 147 0| 077
1993 10]0]| 7 71 2.28 0 16 14710 077
1994 910 5 51 205 0| 1.14| 14710 077
1995 1311] 8 9 3 0231 | 2.08| 147 |0 0.77
1996 80| 4 41 1.84 0| 092] 147 0| 0.77
1997 19(1] 7 8 4.9 0258 | 2.06| 148 | 0] 0.78
1998 1410 2 2| 3.61 0| 052 148 | 0] 0.78
1991-1998 871243 45| 2.56 006 | 1.33| 1481 0| 0.77

(a) Location 1: PM 17.169-PM 17.866 (I-15 SB Ramp to Pankey Road)
(b) Location 2: PM 17.866-PM 18.939 (Pankey Road to west of Couser Canyon)
(c) Location 3: PM 18.94-PM 21.440 (west of Couser Canyon to east of Gregory Cyn driveway)
MVM=Million Vehicle Miles; F=Fatalities; I=Injuries; Tot=Total

*Calculations performed by TASAS output, no manual adjustments were made

Source: TASAS report prepared 4/19/99
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The 1999 study summarized the data from 1991-1998 in terms of number of accidents, fatalities and
injuries, and compared it to statewide averages. For the purpose of this summary, the intent is to
demonstrate an increase in traffic flow over the years has not increased the rate of incidents, nor does the
design of the roadway have a significant influence on traffic accidents on SR-76. The complete printout
of the 2002 accident summary segment is attached to this report.

Table 3 summarizes the accident data review. As shown in the top part of Table 3, total accidents were
compared for the most recent three years (from the 2002 TASAS report) to the previous three years (from
the 1999 TASAS report). (Note: the 2002 report includes data only through July 2001). The total
accident difference is 23 fewer accidents in the recent three years. Although the traffic volume difference
from 1996 to year 2001 has increased significantly (over 150 percent), the numbers of accidents have not.

The middle portion of the table shows accidents by vehicle type. Heavy truck traffic is involved 19.82%
of the accidents for the entire length of the highway (111 accidents divided by 22 heavy trucks), with the
worst-case incident rate of 23.37% for the easterly segment. These rates involving heavy trucks are
similar to the truck traffic percentages on SR-76 established at approximately 21.3%.

The lower portion of the table identifies accidents by primary collision factor for the last three years. As
shown with this comparison, nearly 90% of all accidents are caused by alcohol, speeding, and other traffic
violations. There is no evidence based on traffic accident records that the design of the roadway or
existence of trucks contributes to traffic accidents on SR-76.

To demonstrate the effects of the tight curves, additional speed surveys and observations were conducted ,
we at the two tight curves, the first posted with cautionary signs for 20 mph (considered the “hair-pin”
turn) and the other posted at 25 mph (at Rice Canyon Road). We conducted additional speeds surveys
through these curves to determine the difference between truck travel speeds and vehicular travel speeds.
Speed surveys were taken at a point within each curve to demonstrate the approximate speed of vehicles
traveling through the apex.

Trucks are able to safely navigate the curves while maintaining a similar speed with standard vehicles
through these two curves. Table 4 summarizes the speed results within the two curves:

Eastbound trucks in the 25 mph curve (inside lane) had predominate speeds above the posted cautionary
sign due to the super-elevation of the pavement. This was also observed for the westbound trucks within
the 20 mph curve (inside lane). Trucks were observed to travel slower through the westbound 25 mph
curve (outside lane) where the pavement is less elevated, but were still able to maintain a speed similar to
standard vehicles and safely travel within the painted median.

Oceanside Waste Management provided two trucks for practical observations. An 8-ton hauling truck
and a 24-ton transfer truck were brought into the field and tested both directions through the two curves.
Cameras were posted at each curve to physically demonstrate the truck’s ability to safely navigate within
the painted medians. Reprinted photographs are provided in the appendices.

Field reviews noted other large trucks, including sand hauling vehicles which were similar in length to
transfer trucks. The sand trucks had no difficulty in maintaining speeds through the curves without
crossing the painted median. Based on our field observations at these two curves and the results of the
speed survey analysis, no significant difference exists in truck speeds versus car speed through the tight
curves.
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Table 3 - Accident Summary Review

Total Number of Accidents

Year I-15 SB/Pankey Pankey/Couser Couser/East of Project
1996 0 5 2
1997 5 7 18
1998 2 0 16
3 YEAR TOTAL 7 12 36
1999 0 5 8
2000 2 3 16
2001 0 5 17
3 YEAR TOTAL 2 13 41
TOTAL ACCIDENTS 9 25 77
ACCIDENTS BY VEHICLE TYPE (1996-2001)
Passenger Car 6 15 35
Motorcycle 0 2 13
Pickup Truck/Panel 4 9 25
Heavy Trucks/Trailer 1 3 18
Emergency Vehicle 1 2 2
School Bus 0 0 1
Other Bus 0 0 1
Spilled Load 0 0 1
TOTAL VEHICLES 12 31 96
Heavy Trucks in Mix 8.33% 9.68 % 18.75%
Heavy Trucks in Accidents 11.11% 12.00% 23.37%
Total Heavy Trucks in Accidents (All Segments Combined) 19.82 %
PRIMARY COLLISION FACTOR (1996-2001)
Alcohol 0% 12% 17%
Speeding 44% 24% 29%
Other Traffic Violation 44% 60% 52%
Other Than Driver 11% 0% 2%
Fell Asleep 0% 4% 0%
Note: Vehicles may exceed accident totals due to multi-vehicle accidents
Table 4 - Summary of Speeds Within Curves
Westbound Vehicles Eastbound Vehicles
Location Trucks Cars Trucks Cars
Avg Avg. Avg Avg
Vol. MPH Vol. MPH Vol. MPH Vol. MPH
SR-76 at 20 mph curve 14 232 29 28.2 17 26.8 46 325
Difference: Trucks vs. Cars 5.0 5.7
SR-76 at 25 mph curve 23 21.4 37 27.2 20 30.8 42 322
Difference: Trucks vs. Cars 5.8 14

20 mph curve has super-elevation for westbound traffic

25 mph curve has super-elevation for eastbound traffic
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UPDATED ACCIDENT REPORT

A summary of accident data for the years 2003 through 2005 was provided by the California Department
of Transportation (Caltrans) for State Route 76 between Interstate 15 and the proposed project. This data
is compared to the accident rate data provided from previous years.

Table 5 summarizes the results of the accident rate comparison. Note that the traffic volumes have
increased from approximately 5,700 daily trips in 1998 to 13,300 daily trips in 2005.

As shown on Table 5, the actual fatality rate on SR-76 is less than the statewide average over the most
recent three years and less than the rates identified from 1991-2001. The combined fatality plus injury
rate is slightly higher than the statewide average, but less than reported in 1991-2001 (however, the most
recent data is 0.38 above the statewide average, while 1991-2001 is 0.30 above the statewide average).
Finally, the total rate of 1.81 for recent years is 0.48 higher than the statewide average, yet this margin is
less than the 0.60 difference reported in 1991-1998.

Table 5 also demonstrates the statewide averages for overall accident rates per million vehicle miles is
0.14 less than it was in 1991-1998 (1.47 versus 1.33) although the average daily traffic has more than
doubled.

The TASAS (currently TSN) report delineated primary accident factors for the 71 accidents reported
during the three recent year period. Approximately 24% of the accidents were alcohol related;
approximately 70% were caused by illegal driver violations (i.e., following too closely, failure to yield,
improper turn, speeding, and other violations); 3% were determined to be caused by "other than driver"
which may or may not be related to highway conditions; 1% attributable to driver falling asleep; and
approximately 1% to unknown factors.

Previous reports from 1991-2001 also had high rates of alcohol related incidents (17%); and over 70% for
illegal driver violations. Primary factors "other than driver" were previously as high as 11%.

Table 5 - Comparison of Accident Data
SR-76 From I-15 to Project Access

1991-1998 2003-2005
Actual* Statewide Actual* Statewide
Average Average
Average Daily Traffic 5700 13300
Fatality 0.07 0.0 0.025 0.029
Fatality+Injury 1.07 0.77 1.02 0.64
Total 2.07 1.47 1.81 1.33

Source: TASAS - Table B - California Dept of Transportation
* Calculations performed by TASAS (currently TSN) output; no manual adjustments were attempted
Note: 1991-1998 indicates most conservative rates (fewest incidents)

Based on the comparison of primary collision factors, the data continues to show that alcohol, driver
violations, and excessive speed are the major causes of accidents on SR-76. The data does not show an
increase in volumes or trucks is related to the accident rate which is consistent with previous conclusions.

17



EXISTING CONDITIONS LEVEL OF SERVICE

Peak Hour Roadway Segments

To precisely define the level of service on SR-76, peak hour analyses were conducted. The peak hour
roadway segment analysis component of the Highway Capacity Manual uses several physical inputs
including directional splits, pavement widths, prevailing speeds, truck traffic, etc., to determine level of
service. Note that Friday and Saturday peak hours are not typical traffic periods analyzed in traffic
studies. On weekends, the increase in casino traffic will be offset by the reduction in "home to work™
traffic which occurs during the weekdays. On Fridays, the increases from the casino will normally occur
after the closure of the landfill.

Using the worst-case input configuration, the resulting peak hour threshold on SR-76 is 1316 vehicles per
hour to attain LOS D. Table 5 summarizes the results of the peak hour analysis for SR-76 for the existing
condition between the hours of 7:00am to 6:00pm. These hours were used due to corresponding hours of
operation for the proposed landfill. As shown on Table 6, all segments of SR-76 east of I-15 operate
below the 1316 vehicle threshold determined by the HCM software and are considered to operate at LOS
D or better. For the segment west of Highway 395, a deficient LOS E operation exists from
approximately 12:00pm to 6:00pm.

Table 6 - Summary of Existing Peak Hour Volumes on State Route 76
Existing Condition

SR-76 Segments
West of 395 I-15/Pankey Pankey/Couser Couser/Project East of Project
Time of Day Traffic | LOS | Traffic | LOS | Traffic | LOS | Traffic | LOS | Traffic | LOS
7:00 AM 1055 D 608 C 600 C 617 C 627 C
8:00 AM 1129 D 651 C 654 C 635 C 645 C
9:00 AM 1178 D 679 C 655 C 670 C 681 C
10:00 AM 1296 D 747 D 776 D 761 D 773 D
11:00 AM 1065 D 614 C 702 D 779 D 791 D
12:00 PM 1381 E 796 D 874 D 856 D 870 D
1:00 PM 1362 E 785 D 909 D 906 D 920 D
2:00 PM 1707 E 984 D 1085 D 1074 D 1091 D
3:00 PM 1815 E 1046 D 1147 D 1189 D 1208 D
4:00 PM 1803 E 1039 D 1189 D 1115 D 1133 D
5:00 PM 1546 E 891 D 978 D 937 D 952 D
Column Totals 15337 8840 9569 9539 9691

Source: February 2005 Traffic Counts;
Peak Hour LOS D Maximum is 1316 Vehicles; and LOS E maximum at 2628 Vehicles based on HCM software 4.1f
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Intersections

The existing conditions analysis for intersections is summarized in Table 7. As shown on Table 7, all
intersections in the study area operate acceptably for the existing conditions. No deficiencies are
reported.

A recent study prepared for the Pala Mesa Highlands project (TM 5187) dated August 31, 2005, reported
an LOS E condition at the SR-76/I-15 Northbound ramp for the existing condition. In reviewing the
traffic volumes and analysis conducted by Kimley Horn, it was determined that the existing traffic
volumes were slightly less than this Gregory Canyon study for the same intersection. The two traffic
studies report consistent levels of service for the other SR-76 intersections at I-15 South and Highway
during peak hours, however, the northbound ramp intersection showed a significant increase in delay.

Both traffic studies used the same regionally accepted analysis program to determine levels of service.
Due to the unusual conclusion drawn from the Pala Mesa Highlands report, we reviewed our analysis
model inputs and parameters and determined them to be consistent with County defaults. After
confirming the analysis model, the existing traffic volumes were inserted from the Pala Mesa Highlands
report. The resulting level of service for the Pala Mesa Highlands traffic volumes determined LOS D for
the northbound intersection, which is an acceptable level of service within the County of San Diego.

A copy of the existing conditions analyses worksheets is found in Appendix D.

Table 7 - Existing Intersection Level of Service Summary
AM PEAK HOUR
Existing Conditions
Crit Delay
Intersection Mvmt. sec/veh LOS
SR-76/01d Highway 395 Int. 29.2 C
SR-76/Interstate 15 South Int. 20.1 C
SR-76/Interstate 15 North Int. 21.1 C
PM PEAK HOUR
SR-76/01d Highway 395 Int. 249
SR-76/Interstate 15 South Int. 19.2 B
SR-76/Interstate 15 North Int. 524
Delay is measured in seconds per vehicle; A Delay=change in delay; LOS=level of service;
Delay and LOS calculated using SYNCHRO; Crit. Mvmt = Critical Movement;
Int.= Intersection is critical movement (signalized)

Intersecting Lane Volumes (ILV)

Caltrans' methodology for intersection operation uses Intersecting Lane Volumes (ILV) analysis. This
methodology compares critical movements within a signalized intersection to determine acceptable flow.
Caltrans flow rates assume a value of less than 1200 vehicles to be free flowing; a value between 1200-
1500 is considered acceptable flow; and values exceeding 1500 are considered deficient.

The ILV analysis for the existing condition is summarized in Table 8. As shown in Table 8, all ILV
values are within acceptable ranges.
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Table 8 - Summary of Existing Intersection Operation
Caltrans Intersecting Lane Volumes (ILV)

Existing Existing

AM Peak PM Peak
Intersection ILV ILV
State Route 76/Highway 395 977 949
State Route 76/Interstate 15 South 1015 1152
State Route 76/Interstate 15 North 755 1479

ILV=Intersecting Lane Volumes (Caltrans Methodology)
ILV Value = less than 1200 (Free Flow)

ILV Value = 1200-1500 (Acceptable Flow)

ILV Value = exceeds 1500 (Deficient Flow)

Ramp Operation

Ramp operation for the Existing Condition was conducted with the HCS Software for merge and diverge
junctions and is summarized in Table 9. As shown on Table 9, all ramps operate acceptably.

Table 9 - Summary of Existing Ramp Operation
AM Peak PM Peak
Ramp ID Density LOS Density LOS
SR-76/1-15 North On 19.2 B 19.9 B
SR-76/1-15 North Off 20.7 C 22.2 C
SR-76/1-15 South On 19.1 B 18.9 B
SR-76/I-15 South Off 22 C 21.9 C

Analysis performed with Highway Capacity Software (Merge/Diverge)
Density = Passenger Cars per lane per mile
LOS = Level of service defined by HCS output

Existing Freeway Segment Operation

Freeway segments are analyzed using Caltrans methodology, which includes peak hour factors,
directional distribution, and truck factors, comparing the output to level of service. Table 10 summarizes
the freeway segment operation in the project vicinity on Interstate 15. As shown on Table 10, Interstate
15 segments north and south of SR 76 operate acceptably for the existing condition.
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SECTION III - TRIP GENERATION & ASSIGNMENT, CUMULATIVE TRAFFIC

The proposed landfill will be located in Gregory Canyon, approximately 3.5 miles east of Interstate 15 on
State Route 76. The Gregory Canyon site is planned to contain approximately 30 million tons of refuse
with an operating life of about 30 years.

PROJECT TRIP GENERATION

Trip generation for a landfill is unique to operations of the facility. Truck traffic is expected to utilize SR-
76 west to Interstate 15, with a small amount of traffic (5%) traveling east on SR-76. Population densities
in relation to this proposed facility indicates that most of the waste originates from areas south and west
of I-15. Only nominal amounts will originate from the east on SR-76 or north on I-15; and only
insignificant amounts of vehicles would utilize other access points along SR-76, such as Rice Canyon
Couser Canyon, Old Highway 395, Gird Road or Mission Road. Discussions with the applicant have
resulted in defining operations such that trips can be determined by input rate, employment, known
collection truck thresholds, and other service/visitor trips to the site. Using the maximum input rate of
5,000 tons of material per day utilizing 8-ton collection trucks, Table 11 summarizes the total number of
vehicles and trucks expected to utilize the landfill site during specific hours of the day. As noted on Table
11, the 5,000 tons per day generate a maximum of 625 refuse trucks. The passenger car equivalent (PCE)
of 1.5 was applied to convert heavy trucks into equivalent passenger cars. As detailed previously in this
report, the Highway Capacity Manual (HCM) provides the regionally acceptable PCE’s based on street
grade and average speed. Field studies concluded no grades greater than 2% on SR-76 between I-15 and
the project access with averaged speeds of 37.85 mph. The trip generation on Table 10 includes the 1.5
PCE applied to trucks.

In this case, the solid waste permit will limit the project to a total of 2085 trips per day and a total of 675
trucks per day from all sources including the trucking of recycled water. When the project reaches a total
of 2085 daily trips or 675 trucks per day form all sources, the project will be required to close down for
that day. On days when more trips are utilized for recycled water, fewer trips will be available from other
sources. As noted later in this report, the project will be required to maintain a daily log of its total daily
trips and daily truck available to the LEA at all times to ensure compliance with these conditions
contained in the solid waste permit.

To ensure a worst-case analysis of project traffic impacts, the analysis has been completed based on the
assumption that the project will accept 5000 tons of solid waste per day. However, the solid waste permit
will limit the project to a total of 1 million tons of solid waste per year or an average of 3200 tons per day.
Accordingly, the traffic impacts for the project contained in this traffic study, overstates the expected
traffic impacts of the project on a daily basis over the course of a year. As shown on Table 11, while this
traffic study analyzes project traffic based upon a maximum of 20835 daily trips, expected trip generation
over the course of a year given the tonnage limitation in the solid waste permit is 1410 daily trips. The
higher number of trips has been utilized to ensure a worst-case analysis of daily project trips on those
limited days where the project will receive 5000 tons of waste in a day.

At the daily maximum capacity of 5,000 TPD, the 8-ton refuge trucks equate to 625 trucks (5,000 tons
divided by 8 ton trucks). However, at the average capacity of approximately 3,200 TPD contained in the
solid waste permit, refuge truck traffic would be 400 trucks per day (3,200 tons divided by 8 ton trucks).
Daily refuge truck deliveries may also be decreased through the use of vehicles that carry more than §
tons of trash.
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It is possible that the project site would be loaded by a proportion of 10-ton trucks. Using 10-ton trucks,
the maximum refuse threshold would be met with 500 trucks (5,000 divided by 10). At such time, the site
would be required to close for the day, having reached the maximum tonnage. However, the site could
still accommodate additional trucks for recycled water and/or construction up to the 675 truck maximum.

After the landfill is opened, this daily volume of trucks will vary. The fluctuation in the number of
exporting trucks can be accommodated by the difference between the absolute “maximum” of 5,000 tons
of trash per day (2,085 trips including construction, recycled water, employee, service and visitor traffic)
as opposed to the “average” 3,200 tons per day (1,410 trips). The difference between these two daily
volumes expressed in PCE trips, is 675 per day.

As noted previously, the solid waste permit for the project will limit both daily and yearly traffic. Daily
traffic will be limited to a maximum of 675 trucks per day from all sources including recycled water and a
total of 2085 daily trips. Yearly traffic will be limited by a solid waste permit condition limiting the
project to a total of 1 million tons of solid waste per year or an average of 3200 tons per day translating
into the 1410 daily trips described in this analysis. The project will be required to implement specific
operational requirements, most notably an early warning system, to ensure compliance with these permit
conditions.

It should be noted that construction activity prior to opening the landfill would consist of fewer truck trips
than once the facility is open. Therefore, no pre-opening construction traffic analysis was conducted as
the operational project related conditions analyze worst-case traffic conditions.

Table 11 shows that employees are expected to generate 40 trips per day. The 8 ton collection trucks
(including construction and recycled water trucks) will generate 2,025 daily passenger car equivalents
(PCE). Service/visitor vehicles are assumed to generate 20 trips. Therefore, during the heaviest expected
input rate for this facility, Gregory Canyon landfill will generate approximately 2,085 daily PCE trips.
Table 11 also shows the average trip generation for the site. These totals represent a typical traffic load at
the facility during normal operation. The actual average trips per day are estimated at 1,410 daily trips
and include construction and recycled water trucks.

Discussion over the total project traffic trips considered the difference between trash “haul” trucks and
“transfer” trucks. This study assumed a trash haul truck as an 8-ton capacity vehicle and, supported by
the Highway Capacity Manual, established a passenger car (PCE) equivalency of 1.5 per 8-ton truck. A
transfer truck has the capacity of 24-tons with a PCE factor established by the County of San Diego of 4.0
per vehicle.

By comparison:

A single 8-ton truck making a full trip (to and from) with a PCE factor of 1.5 will generate three
(3) total trips. (1 truck) X (2 trip lengths) X (1.5 PCE) = 3 total trips

A single 24-ton truck making a full trip (to and from) with a PCE factor of 4.0 will generate eight
(8) total trips. (1 truck) X (2 trip lengths) X (4.0 PCE) = 8 total trips.

Since the proposed project traffic is based on maximum tonnage not trucks, the 24-ton transfer truck
would replace three (3) 8-ton direct haul trucks.
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By comparison:

Three 8-ton direct haul trucks generate nine (9) total trips: 3 X3 =9
One 24-ton transfer truck generate eight (8) total trips: 1 X 8 =8

Replacing direct haul trucks with transfer trucks would ultimately reduce the project’s total traffic. The
maximum 8-ton direct haul trucks were utilized for this analysis to generate the worst-case project traffic.

PROJECT TRIP DISTRIBUTION

D&A distributed project traffic to likely routes and destinations described previously. Based on the
geographic location and available arterials leading to mainline access, 95% of the traffic is oriented west
of the project site and 5% is oriented east of the project site.

In contrast to previous studies for this project, implementation of recycled water trucks totaling 267 trips
has effected overall project distribution. The previous study estimated a total of 10% (or 209 PCE trips)
west of Highway 395 on SR-76, however, this distribution did not calculate the known route for recycled
water truck trips which are now part of the current project. The 267 worst-case water trucks are oriented
north/south on Interstate 15, due to the location of the Olivenhain facility located south on I-15, that will
travel east on SR-76 to the project site. None of these recycled water truck trips will travel west on SR 76
after exiting I-15. These vehicles represent approximately 13% of overall traffic for the site. As stated
above, the total project traffic for the landfill is 2085 trips. Noting that 267 of these trips are committed to
the I-15 north/south corridor to collect/distribute water, a higher percentage of project distribution was
generated on I-15 and less to the west along SR-76. Mathematically, by assigning the 267 known trips
south/north on I-15, the remaining 1,818 trips (2085 less 267) result in approximately 8% of the project
total trips (approximately 167 PCE trips) for SR-76 west of 1-15. (Note: some rounding of numbers
occurs in distribution and assignment.)

Additionally, subsequent to previous traffic report comments, the City of Oceanside has initiated a policy
to not allow waste transfer into the Gregory Canyon site. This further reduces the amount of traffic
oriented on SR-76 west of I-15.

The relatively isolated location of the project limits the haul routes to and from the project. The San
Diego County Circulation Element routes of Couser Canyon Road and Rice Canyon Road will still serve
as local haul routes to SR-76 for the communities of Rainbow and northern Valley Center. These local
haul routes are not linked to any regional routes, except for SR-76 in the vicinity of the landfill, thus the
potential of their becoming new regional routes to the project is not considered feasible.

With the above factors assisting in determining project distribution, along with applying known
population densities within regional origins/destinations, approximately 77% of the traffic is expected to
utilize the I-15 corridor to the south, 10% to the north, and 8% west along SR-76.

Nominal truck trips will utilize local roadways such as Rice Canyon and Couser Canyon, however these
volumes are considered insignificant due to the existing low volumes and adequate levels of service on
these local roadways. In order to evaluate a conservative worst-case analysis of impacts onto state
highways and interstates, no project trips were assigned to local roads such as Rice Canyon or Couser
Canyon.
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Figure 5 graphically depicts the distribution splits.

Figure 6 shows the traffic volume associated with the directional distribution, converted into PCEs. As
stated previously, the morning and afternoon peak hours generally occur between 7-9am and 4-6pm,
respectively. Generally, the highest project traffic during these peak hours is acceptable for analysis.

The project traffic was added to the existing traffic volumes. The resulting existing plus project traffic
volumes are provided on Figure 7.

CUMULATIVE PROJECT TRAFFIC

Research into County records identified approximately 34 additional projects to be included in the
analysis within the Pauma/Pala regional district, and an additional 180 projects identified in the Valley
Center area with regional influence to the SR-76 corridor. A summary of the major projects in the
Pauma/Pala study vicinity are described as follows (Appendix C provides a summary of all project
identifications, including the Valley Center area and miscellaneous Pauma/Pala area projects):

Pala Casino Expansion - includes 70,000 square feet of gaming facility expansion, resort hotel with 50
rooms, and ancillary development. This project generates approximately 4,950 daily trips 111 morning
trips and 299 evening trips.

Meadow Wood (formerly Pankey Ranch - TM 5354) includes approximately 1,244 dwelling units on
approximately 390 acres. This project generates 10,566 daily trips with 845 occurring in the morning
peak hour and 1,013 in the evening peak hour. This development is in the planning stages and is not
expected to begin construction for nearly three (3) years. For the near term condition, approximately 10%
of this project is included in the 3-year near term analysis.

Passerelle (TM 5338) - proposes 698 single family units, 252 senior housing units, 4 acres of town center
and 150,000 square feet of office space, generating approximately 24,846 daily trips, 2,830 morning peak
hour trips and 3,054 evening peak hour trips. This development is in the planning stages and is not
expected to begin construction for three (3) years. For the near term condition, approximately 5% of this
project is included in the 3-year near term analysis.

Campus Park Specific Plan (includes all parcels) - This specific plan consists of a mixed use
development on the eastside of I-15, north of SR-76.  Current applications for this project include a 2-
year junior college with a maximum full-time enrollment of 8500 students. For the near term interim
condition, it was assumed that 2250 students will be enrolled in the next three years (which equates to
approximately 750 students per day on campus).

Rosemary Mountain Palomar Aggregates - This project is located on the north side of SR-76,
approximately 1-1/4 miles east of I-15. The transportation element was obtained for this project for
determining project traffic and distribution. This project is conditioned to improve SR-76 to four lanes
from its access to I-15. This mining project has heavy truck traffic which was converted into PCEs.

Calmat Pala Mine - This project is located on the Pala Indian Reservation, east of the Gregory Canyon

project and was determined to be in operation during the data collection process. The existing counts
account for this project.
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Pipeline #6 - This is a construction project to install a 30-mile long pipeline through the Gregory Canyon
site. Information on construction of the pipeline determined this project will generate 40 truck trips per
day (or 60 ADT converted to PCEs), and an additional 80 trips per day for employee/service vehicles, for
a total of 140 daily trips. This traffic is oriented to the east during operation.

Sycamore Ranch - The Sycamore Ranch specific plan is located on 482 acres west of I-15 and north of
SR-76, to develop 486 residential lots and a golf course. The transportation document was used for traffic
generation and distribution. The latest MUP reduces the lots on this project to 195 and a golf course.
This development is expected to be 50% occupied in the 3-year near term analysis.

Gas Station - A proposed gas station located on the southwest corner of I-15/SR-76. It was assumed to
be a 12-fueling station facility, generating approximately 1,800 daily trips.. Traffic generation was
estimated using approved trip generation rates and distributed to the street network.

I-15/SR-76 Master Specific Plan - This is a master plan project which includes the Lake Rancho Viejo
development area (included below), commercial development, RV Park. This project was removed from
the near term cumulative analysis due to lack of processing activity or technical documentation.

Lake Rancho Viejo - This project is located south of the Campus Park Specific Plan project and is
approved for 816 dwelling units.  This development is expected to be 25% occupied in the 3-year near
term analysis.

Brooks Hills - This project is a 110 lot residential development west of Gird Road on SR-76 in the
Fallbrook community. The transportation element of the EIR was used to determine project traffic and
distribution.

Dulin Ranch - This project is located south of SR-76 and west of I-15 (southeast of Sycamore Ranch),
and proposes 526 homes on 625 acres, and includes a school. Due to the inactivity and lack of technical
documentation on this project it was removed from the near term analysis.

Improvement Project on SR-76 - This is a Caltrans project for future improvements to SR-76 from 0.3
miles east of Airport Road to 0.2 miles east of I-15. This project does not directly impact traffic
associated with the near term cumulative analysis and no trips were added to the system to account for
this project.

Pauma Valley Fruit Packing Facility - This project is located near SR-79 east of the proposed Gregory
Canyon project, and includes 38,060 square feet. Traffic for this facility was estimated using approved

trip generation rates and distributed manually to the street network.

Cole Grade Park - (MUP-98-026) is an 8.96 acre multi-use park which generates approximately 360
daily trips with 29 in the morning peak hour and 36 in the evening peak hour.

Valley Center Church (P-03-083) is a school/church (120 maximum students) and generates
approximately 766 daily trips with 66 in the morning peak hour and 121 in the evening peak hour.

Skyridge Estates-Phase II (STP-01-006), 2 estate lots, generates approximately 24 daily trips with 2 in
the morning peak hour and 2 in the evening peak hour.

Countryside Veterinary (STP-02-006), 3,280 square feet of veterinary medicine space generates
approximately 16 daily trips with 1 in the morning peak hour and 2 in the evening peak hour.

30



The remaining traffic generators throughout the County which contribute to the SR-76 facility are
summarized in Appendix C.

NEAR TERM CUMULATIVE TRAFFIC
Existing plus near term traffic without the proposed project is presented on Figure 8. The addition of

project traffic to the near term condition results in the near term cumulative (with project) traffic volumes
which are presented on Figure 9.
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SECTION 1V - IMPACTS
PUBLIC FACILITIES ELEMENT IN COUNTY

According to page XI1-4-18 of the Public Facility Element for San Diego County, a discretionary project
which has a significant impact on roadways will be required, as a condition of approval, to make
“improvements or other measures necessary to mitigate traffic impacts to avoid reduction in the existing
Level of Service below ‘D’ on off-site and on-site abutting Circulation Element roads. New development
that would significantly impact congestion on roads at LOS “E” or “F”, either currently or as a result of
the project, will be denied unless improvements are scheduled to increase the LOS to “D” or better or
appropriate mitigation is provided. Appropriate mitigation would include a fair share contribution in the
form of road improvements or a fair share contribution to an established program or project. If impacts
cannot be mitigated, the project will be denied unless a specific statement of overriding findings is made
pursuant to Section 15091(b) and 15093 of the State CEQA Guidelines.”

The Public Facility Element for the County of San Diego also requires that all on-site Circulation Element
roads operate at Level of Service C or better. If the Level of Service at an on-site Circulation Element
road is reduced below LOS C, the proposed project must provide appropriate mitigation measures.

CUMULATIVE IMPACTS

The County of San Diego has developed an overall programmatic solution that addresses existing and
projected future road deficiencies in the unincorporated portions of San Diego County. This program
includes the adoption of a Transportation Impact Fee (TIF) program to fund improvements to roadways
necessary to mitigate potential cumulative impacts caused by traffic from future development. This
program is based on a summary of projections method contained in an adopted planning document, as
referenced in the State CEQA Guidelines Section 15130 (b)(1)(B), which evaluates regional or area wide
conditions contributing to cumulative transportation impacts. Based on SANDAG regional growth and
land use forecasts, the SANDAG Regional Transportation Model was utilized to analyze projected build-
out (Year 2030) development conditions on the existing circulation element roadway network throughout
the unincorporated area of the County. Based on the results of the traffic modeling, funding necessary to
construct transportation facilities that will mitigate cumulative impacts from new development was
identified. Existing roadway deficiencies will be corrected through improvement projects funded by other
public funding sources, such as TransNet, gas tax, and grants. Potential cumulative impacts to the
region's freeways have been addressed in SANDAG's Regional Transportation Plan (RTP). This plan,
which considers freeway buildout over the next 30 years, will use funds from TransNet, state and federal
funding to improve freeways to projected level of service objectives in the RTP.

The proposed project generates 2085 daily trips. These trips will be distributed on circulation element
roadways in the County that were analyzed by the TIF program, some of which currently or are projected
to operate at inadequate levels of service. The potential growth represented by the proposed project was
included in the growth projections upon which the TIF program is based. Therefore, payment of the TIF,
which will be required at issuance of building permits, in combination with other components of the
program described above, will fully mitigate potential cumulative and future traffic impacts to less than
significant.
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LEVELS OF SIGNIFICANCE STANDARDS

The County of San Diego has developed Draft Guidelines to determine level of significance standards for
direct and cumulative project impacts. These are summarized as follows:

Roadway Segments

The project is deemed to have a significant project impact on a roadway segment if:

The additional or redistribution of ADT generated by the project will cause an adjacent or nearby
County Circulation Element roadway to operate below LOS D and will significantly increase
congestion as identified in Table 12 (below), and/or:

The additional or redistributed ADT generated by the proposed project will cause a residential
street to exceed its design capacity, and/or:

The addition or redistributed ADT generated by the proposed project will significantly increase
congestion on a Circulation Element Road, State Highway or intersection currently operating at

LOS E or LOS F as identified in Table 12 (below).

Signalized Intersections

The project is deemed to have a significant project impact at a signalized intersection if:

The additional or redistribution of ADT generated by the project will cause signalized
intersection to operate below LOS D and will significantly increase congestion as identified in
Table 12 (below), and/or:

The addition or redistributed ADT generated by the proposed project will significantly increase
congestion at a signalized intersection currently operating at LOS E or LOS F as identified in

Table 12 (below).

Unsignalized Intersections

The project is deemed to have a significant project impact at an unsignalized intersection if:

The proposed project generates 20 or more peak hour trips to a critical turn movement and cause
the unsignalized intersection to operate below LOS D, or

The proposed project generates 20 or more peak hour trips to a critical turn movement and the
unsignalized intersection currently operates at LOS E, or

The proposed project generates 5 or more peak hour trips to a critical turn movement and cause
the unsignalized intersection to operate below LOS E, or

The proposed project generates 5 or more peak hour trips to a critical turn movement and the
unsignalized intersection currently operates at LOS F.
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Table 12 - Measures of Significant Impacts

ALLOWABLE INCREASES ON CONGESTED ROADS & INTERSECTIONS

ROADWAY SEGMENTS
2-Lane 4-Lane 6-Lane
Roadway Roadway Roadway
LOSE 200 ADT 400 ADT 600 ADT
LOSF 100 ADT 200 ADT 300 ADT
INTERSECTIONS
Signalized Unsignalized
LOS E Delay of 2 Seconds 20 pk hour to Critical Movement
LOSF Delay of 1 Second, or 5 pk hour to Critical Movement
5 pk hour to Critical Movement
ALLOWABLE INCREASES ON CIRCULATION ELEMENT ROADS/INTERSECTIONS
Roadway Segments Signalized Intersections
LOS E&F 0.02 Increase to V/C 2.0 seconds of delay
1 miles per hour speed

LOS =level of service

ADT = average daily traffic

V/C = volume to capacity ratio

pk hour = peak hour trips in the critical movement

Freeways

Caltrans has established a goal of maintaining a LOS D, but has not provided significance criteria. As a
result, this traffic study will utilize the significance criteria developed by SANTEC (San Diego Traffic
Engineers Council), which is in common usage in the County. SANTEC criteria treats a project as having
a direct impact requiring mitigation if it causes an increase of more than 2% in freeway traffic on a
segment operating at LOS E or worse.

EXISTING PLUS PROJECT CONDITIONS

Exiting Plus Project Intersections

Existing plus project intersection operation is summarized in Table 13. As shown on Table 13, all study
intersections operate acceptably with the addition of the proposed project. The project does not meet
County significance criteria and no off-site mitigation is required. Note that the project access remains
stop controlled for exiting traffic and operates acceptably with the acceleration and deceleration lanes
proposed as part of the project features.
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Table 13 - Existing Plus Project Intersection Level of Service Summary

AM PEAK HOUR
Existing
Conditions Existing Plus Project
Crit Delay Delay Max Critical Proj Proj.
Intersection Mvmt. sec/veh LOS sec/veh LOS A Delay Movement Signif? Impact
SR-76/01d Highway 395 Int. 29.2 C 29.3 C 0.1 8 N/A None
SR-76/Interstate 15 South Int. 20.1 C 21.0 C 0.9 79 N/A None
SR-76/Interstate 15 North Int. 21.1 C 22.3 C 1.2 88 N/A None
SR-76/Project Access WB N/A 8.4 A 98 N/A None
NB 12.1 B
PM PEAK HOUR
SR-76/01d Highway 395 Int. 249 C 25.7 C 0.8 10 N/A None
SR-76/Interstate 15 South Int. 19.2 B 19.6 B 0.4 94 N/A None
SR-76/Interstate 15 North Int. 524 D 53.1 D 0.7 104 N/A None
SR-76/Project Access WB N/A 8.6 A 116 N/A None
NB 15.4 C

Delay is measured in seconds per vehicle; LOS=level of service; A Delay=change in delay;
Max Critical Movement = maximum vehicles in single critical movement
Delay and LOS calculated using SYNCHRO; Int.=Intersection; EB=eastbound, NB=northbound

Proj Signif? = Project significance based on County of San Diego's Guidelines for Determining Significance

Existing Plus Project Peak Hour Roadway Segment Analysis

The hourly analysis on SR-76 was conducted and is summarized on Table 14. Note that volumes which
exceed 1316 hourly volumes results in LOS E traffic flow. As shown on Table 14, the project exceeds
the LOS D maximum threshold of 1316 peak hour vehicles from 2:00pm to 5:00pm on State Route 76
east of 1-15. The existing plus project hourly traffic results in "direct project impacts” and requires
mitigation. (It is noted that 95% of project traffic travels west of the project driveway, resulting in 1,981
westerly oriented trips assigned to SR-76.)

As noted previously, the segment west of Highway 395 is currently operating at LOS E conditions with or
without the project from 12pm to 6pm. Since the project contributes less than 200 vehicles on the LOS E
roadway it is not required to mitigate for this impact under the County’s significance criteria. However,
the project incrementally adds traffic to the existing unacceptable level of service on this segment of SR-
76 which is treated as a significant impact for purposes of this traffic study. The project will be required
to pay the County’s Transportation Impact Fee to fund its fair share of this cumulative traffic condition.

It is our recommendation that mitigation for the direct impact to SR-76 would be to limit project related
traffic within the evening peak hours. Table 15 was created to demonstrate that while traffic can be
limited during the hours of 2:00pm to 5:00 pm, overall traffic can be dispersed throughout the day
without exceeding peak hour thresholds, maintaining the maximum of 675 truck trips.

37




PIOYS9IY) UINUITXEW SPI2dXd QUM[OA SATeOIpUl Plog

UOISIOA DIBMIJOS 1SIIR[ UO PISEq SIIIMIA 9TET ST WMUIXE]N (I SO INOH Yead

(sdin 291 10 98 1 §6€ JO 15aM pue ‘sdin gO1 30 9 S1103f01d JO 15Ed OFEN :FION) {[EI01 G§OT WO PIIUSLIO ISIM 9566 ST SADIYIA (861 JO Oyeay, 103fold SIUNOD dHJELL S00T Areniqayg :90Imog

96L6 1696 0zZST1 6£S6 05811 6956 17801 0v88 POSST LEEST 1861 S[EI0], WWIR[OD)
a 196 a 756 a 6501 a 156 a 0011 a 8L6 a €101 a 168 q T9ST i1 9pST 74 Nd 00°S
a [2aki a €E1l a 6621 a SIII a £LET a 6811 a €7T1 a 6£01 q 1281 q €081 81 Wd 00
a 61T1 a 3071 i 0THT a 6811 1 8LET a Lp11 a LLT] a 9101 i SE81 A S181 T€T N 00:€
a 7011 a 1601 a 60€1 a yLOT i 0zET a <801 a 6121 a ¥86 E LLy El LOLT [§57 Wd 00T
a 626 a 026 a 7301 a 906 a 801 a 606 a 196 a 8L i1 LLET i T9ET 9L1 Nd 00T
a 6L8 a 0.8 a 8101 a 968 a 9901 a $L8 a 886 a 96L a1 S6ET a1 18€T 61 Wd 00°T1
a 66L a 6L a 101 a 6LL a 156 a T0L a 673 ) ¥19 a 3.01 a <901 SET WV 00°TE
a €8L a ELL a 6£6 a 19L a 56 a 9LL a ST6 a Ly a 30€1 a 96T1 L1 WV 00°01
o) 169 o) 189 a 998 ) 0L9 a 168 B} 59 a L8 o) 6L9 a Yo1T a 8LI1 961 AV 00°6
p) ¥59 o) S¥9 a 6LL 2 €9 a 86L ) 59 a S6L E) 159 a I a 61l Pl AV 008
o) SE9 B) 29 a S0 B) L19 ) 889 p) 009 a 969 ) 809 a 1901 a <c01 88 NV 00-L
SOT | Toiga | SOTT | Sunsixd | SO'1 | 10ad/m | SOT | Bunsixg | SO'T | 1oid/# | SO'T | SunsiXd | SO'T | [0id/s | SOT | sunsxd | SOT | fodd/m | SOT | Supsixg | il £e( jo surry,
139l0. Jo 1By 133l014/195n0) Jasno))/kaxue g Aoued/sT-1 S6€ JO 1S9MA waloag
JuouIFes 9L-4S pd1 0005

pd1 000°S - uonIpuo) afoag snig Sunsxy
9/ 9IN0Y JJE)IS U0 SIWN[OA INOH Nead Jo Liewmng - T Qe

38



DIOYSAT} LUMMAIXEUL SPIaoXa JUIN|OA SITEDIPUT PIOg
UOTSIOA 2IEMJOS 1831E] TO P3seq SI[OIU3A 9TET S} WRUIXeN (0 SOTMOH Neag

(sdin 291 ‘98 St S6€ JO 15em ‘sdLy 01 40 % st10afoid yo 1582 dUgEs (1) [E101 §80T WOL PAIUSLIO ISIM 9556 ST SO 1861 JO OUFRIL 199f01q ‘SYUNOD) dYFELL SO0

96L6 1696 0TSt 6£56 0ssIt 6956 12801 038 0SS LEEST 0 1861 1861 S[EI0L
a 196 a 756 a Y011 a LES a SPIL a 8L6 a 8501 a 168 ¢ 1951 a 9ISt 54 191 74} 00L1
a il a eerl a 9zt a SITL a 00€1 a 6811 a 0§11 a 6£01 3 1781 q €081 €L 1198 81 0091
a 61T a 80C1 a 0ot a 6811 a 86TI a Lyl a LSTL a 901 dq S€81 aq SI8T oTl- It 1€ 00s1
a <01l a 1601 a 6821 a L0 a 00eT1 a $801 a GOIT a 86 | LTLT a LOLT 0T S1T SET oovl1
a 626 a 076 ad [448! a 906 a STt a 606 a 1001 a S8L a LLET s 9ET oy 91T 9Ll 00E1
a 6L8 a 0L8 a 8801 a 958 a 9011 a vL8 a 8701 a 96L a S6ET q 18¢1 114 T 61 1,748
a 66L a 16L a 101 a OLL a LE6 a 0L a 6¥8 o ¥19 a 8L01 a S901 0 SeT 554 0011
a £8L a CLL a L96 a 9L a 86 a 9LL a €56 a Lyl a 80¢1 a 96C1 :14 90T 8L 0001
) 169 o 189 a 988 2 0LY a 1.8 o) €S9 a $68 o 6L9 a 611 ad 8LIL 0c 91¢ 961 006
J 59 3 192 a 108 o) SE9 a 078 o 59 a L18 o) 159 a il a 6C11 fa4 991 k248 008
o) SE9 o) LT9 a €CL 2 L19 a 90L o] 009 a yiL 2 809 a L901 a $601 81 901 38 00L
SOT | foagm | SOT | Smsxy | SOT foxgs» | SOT1 | supsxd | SOTT | foagm | SOT sy | SOT | fodd/m | SOT | #wmsed | SO'T foag/m | SOT | supsxiy A | ougeay, | oggedy, | dwilL
123(01g Jo 158 13alo.1d/19500) Tasno))/Aaqued Loqued/ST-1 S6€ JO 1S9 aygel], foag foag
(nge1], 190014 PAINQISIPaY) IJUIUISIS 9L-US , foxg ISP

P& 000°S - UonIPUO)) 103{01g Snid SUPSKH - PANGLHSIPIY
9L 3100} 9}E}S UO SIUM[OA INOF] Jead Jo Lreurng - 5T qe],

39




As shown on Table 15, the reductions in traffic apply between the 2:00pm-5:00pm hours. The maximum
allowable trips during the 2:00pm hour are 215 trips; during the 3:00pm hour is 111 trips; and the 4:00pm
hour is 111 trips. Trips are calculated using a passenger car equivalency (PCE) of 1.5 per truck,
multiplied by 2.0 to generate two-way traffic (enter and exit). For example, one (1) truck multiplied by
1.5 PCE, multiplied by 2.0 trips, equals three (3) totals trips per truck. The maximum trips during the
effected peak hours equate to the following truck traffic.

2:00pm hour of 215 trips equals 72 trucks (215 divided by 1.5 divided by 2.0)
3:00pm hour of 111 trips equals 37 trucks (111 divided by 1.5 divided by 2.0)
4:00pm hour of 111 trips equals 37 trucks (111 divided by 1.5 divided by 2.0)

Project operations will be required to monitor truck traffic throughout the day to a maximum of 675
trucks (including construction, recycled water, and trash hauling trucks). Additionally, as a result of the
above analysis, further monitoring is required between the hours of 2:00pm-5:00 pm. Once the site has
reached the maximum allowable trucks as defined during the peak hours above, or met tonnage
maximum, the project operations will be required to close down and maintain thresholds.

To ensure daily traffic restrictions, the project shall implement the following measures upon
commencement of operations:

Once 95% of the maximum daily traffic limit is reached, the landfill operator shall immediately notify
commercial waste haulers to curtail waste deliveries as needed to assure compliance with the maximum
daily traffic limits. Notwithstanding the above, the landfill operator may not refuse acceptance of any
waste collection vehicle that was traveling on SR 76 east of I-15 at the time notice was given.

Each contract for waste delivery at the landfill shall notify the customer of the peak hour traffic
restrictions, shall require that the customer cooperate in good faith in scheduling deliveries to adhere to
peak hour restrictions, and shall implement a notification system whereby the customer would be directed
to use alternative disposal facilities as needed to assure compliance with the peak hour traffic restrictions.

Compliance with peak hour traffic restrictions shall be monitored on the inbound lane of the landfill
access road at a location as near as feasible to SR 76. Vehicle trips will be counted manually or, if
feasible, electronically, and where appropriate converted into PCE. If electronic measurement methods
are incorporated, and if feasible, electronic traffic counts shall be made available to the Department of
Environmental Health at its offices on a real-time basis. The landfill operator shall report traffic count
information to the Department of Environmental Health weekly in writing.

Once 75% of the peak hourly restriction is reached, the landfill operator shall immediately notify
commercial waste haulers to curtail waste deliveries, pursuant to the contract arrangements described
above, as needed to assure compliance with the peak hour traffic restrictions. Notwithstanding the above,
the landfill operator may not refuse acceptance of any waste collection vehicle that was traveling on SR
76 east of I-15 at the time notice was given

Ramp Operation

Ramp operation for the existing plus project condition is summarized on Table 16. As shown on Table 16
all ramps operate acceptably and no mitigation is required.
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Table 16 - Summary of Existing Plus Project Ramp Operation

Existing Condition Existing Plus Project
AM Peak PM Peak AM Peak PM Peak
Ramp ID Density | LOS | Density | LOS | Density | LOS | Density | LOS
SR-76/1-15 North On 19.2 B 19.9 B 19.2 B 20 B
SR-76/1-15 North Off 20.7 C 22.2 C 21.1 C 22.7 C
SR-76/1-15 South On 19.1 B 18.9 B 19.3 B 19.1 B
SR-76/1-15 South Off 22 C 21.9 C 22.1 C 21.9 C

Analysis performed with Highway Capacity Software (Merge/Diverge)
Density = Passenger Cars per lane per mile
LOS = Level of service defined by HCS output

Caltrans Freeway Segments

Existing plus project traffic on Interstate 15 segments north and south of SR-76 were analyzed with the
Caltrans' Volume to Capacity methodology and are summarized on Table 17. As shown on Table 17,
freeway segments operate acceptably and the project does not contribute significantly. No mitigation is
required.

Caltrans ILV Analysis

Caltrans ILV Analysis for the existing plus project condition is summarized in Table 18. As shown on
Table 18, the existing plus project traffic exceeds the Caltrans thresholds at the northbound ramp in the
PM peak hour. Although the intersection operates efficiently with the addition of the project using
coordination software, a mitigation measure is proposed to provide an additional eastbound left lane and
the project will pay a fair share of this improvement.

Project Impact on Road Surface on SR-76

As noted in prior traffic studies for the project and in the prior FEIR, a large percentage of heavy trucks
associated with the landfill could degrade the structural integrity of SR 76. Caltrans staff have indicated
that based on the 20-year life, a Traffic Index of 12.0, and soil types, the structural section of SR 76 in the
project vicinity may require an increased asphalt concrete thickness for the travel way and shoulders. To
mitigate this potential impact to a level of insignificance, mitigation measure 4.5-1 will be included
requiring the project applicant to conduct a structural analysis of SR 76 and determine the structural
requirements along SR 76 from the Rosemary Mountain Palomar Aggregates project to the proposed
landfill entrance to determine whether the existing foundation can accommodate anticipated heavy truck
loads. The applicant shall obtain certification from Caltrans for adequate pavement surface to be enforced
by the County Department of Public Works. This analysis shall be extended west of the I-15 ramps if the
Palomar Aggregates project is not implemented. Construction of the recommended pavement
improvements, consistent with Caltrans requirements shall be implemented prior to operation of the
landfill, if determined necessary, and a fair share contribution made by the applicant. With this mitigation
measure, any potential impacts of project traffic on the surface of SR 76 will be mitigated to a level of
insignificance.
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Table 18 - Summary of Existing Plus Project Intersection Operation
Caltrans Intersecting Lane Volumes (ILV)

Existing Condition Existing + Project
AM Peak | PM Peak | AM Peak | AM Incr. | PM Peak | PM Incr.
Intersection ILV ILV ILV ILV ILV ILV
State Route 76/Highway 395 9717 949 982 5 955 6
State Route 76/Interstate 15 South 1015 1152 1103 88 1256 104
State Route 76/Interstate 15 North 755 1479 843 88 1583 104

ILV=Intersecting Lane Volumes (Caltrans Methodology)

ILV Value = less than 1200 (Free Flow)

ILV Value = 1200-1500 (Acceptable Flow)

ILV Value = exceeds 1500 (Deficient Flow)

AM Incr ILV = AM peak hour increase in ILV value due to project
PM Incr ILV = PM peak hour increase in ILV value due to project

Project Impact Potential to Accident Rates on SR-76

As previously stated, the accident rate per million vehicle miles for SR-76 is higher than the State average
for similar two lane highways. The rate of accidents on any segment of the State Highway is related to a
variety of conditions and situations, no single criteria is the cause of a higher than average accident rate.
The addition of traffic to a facility, in fact, will mathematically reduce the accident rate per million
vehicle miles. As such, the addition of Gregory Canyon project traffic onto this facility does not have a
significant impact on the accident rate.

NEAR TERM CUMULATIVE CONDITIONS
Intersections

Intersection operation for the Near Term Cumulative condition is summarized on Table 19. As shown on
Table 19, the intersection of Interstate 15 Northbound/State Route 76 demonstrates a deficiency. This
intersection requires an additional eastbound to northbound left turn lane and a westbound through lane.
This is considered a cumulative impact and the project will participate in the County's TIF program to
fully mitigate its cumulative impacts at intersections.

Peak Hour Roadway Segment Operation

Due to the volume of traffic attributable to the significant list of cumulative projects, the LOS D criteria
for peak hourly operation on SR-76 would be exceeded and result in LOS E with these projects
constructed and occupied during both the morning and evening peak hours as shown on Table 20. As
such, the project is considered part of the cumulative deficiency and the need for improvements. The
project is considered to have a cumulative impact on State Route 76 and will participate in the County's
TIF program to fully mitigate its cumulative impacts on roadway segments.
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Table 19 - Near Term Cumulative Intersection Level of Service Summary

AM PEAK HOUR
Existing Near Term Near Term+Proj Cuml. Contrib. Project Contribution
Intersection (A) (B) © (©-(A) (C)-(B)
Crit. Delay LOS Delay LOS Delay LOS A Delay Cuml Cuml. A Delay Proj Proj
Mvmt. | sec/veh sec/veh sec/veh Traffic | Impact? Traffic | Impact
SR-76/01d Highway 395 Int. 29.2 C 31.6 C 319 C 2.7 221 N/A 0.3 10 None
SR-76/Interstate 15 South Int. 20.1 C 34.1 C 44.0 C 23.9 630 N/A 9.9 78 None
SR-76/Interstate 15 North Int. 21.1 C 42.0 C 44.1 D 23.0 766 N/A 2.1 88 None
. WB N/A N/A 10.3 B 739 N/A 98 None
.SR-76/Project Access
NB 20.9 C
PM PEAK HOUR
SR-76/01d Highway 395 Int. 24.9 C 30.4 C 33.7 C 8.8 320 N/A 33 12 None
SR-76/Interstate 15 South Int. 19.2 B 47.2 D 53.8 D 34.6 805 N/A 6.6 92 None
SR-76/Interstate 15 North Int. 524 111.2 F 118.7 F 66.3 1156 Yes 7.5 104 Cuml.
. WB N/A N/A 11.2 B 1121 N/A 116 None
SR-76/Project Access
NB 32.6 D

Delay is measured in seconds per vehicle; A Delay=change in delay; LOS=leve! of service; N/A=not applicable to LOS D or better

Cum! Contrib=Cumulative Contribution represents change over existing conditions including all projects plus proposed project

Project Contribution=incremental change associated with proposed project (Near Term with Project less Near Term without project)

Cuml Impact=Cumulative Impacts associated with the addition of all cumulative projects including proposed project

Project Impacts represent whether the project is a considerable portion of the total cumulative impacts
Delay and LOS calculated using SYNCHRO/HCS; Crit. Mvmt = Critical Movement; WB=westbound, NB=northbound, etc.

Project significance based on County thresholds
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Ramp Operation

Ramp operation for the Near Term Cumulative condition is summarized on Table 21. As shown on Table
21, freeway ramps operate acceptably. No mitigation is required.

Caltrans Freeway Segments

Near Term Cumulative traffic on Interstate 15 segments north and south of SR-76 were analyzed with the
Caltrans' Volume to Capacity methodology and are summarized on Table 22. As shown on Table 22,
freeway segments operate acceptably and the project does not contribute significantly. No mitigation is
required.

Table 21 - Summary of Near Term Cumulative Ramp Operation

Near Term (No Project) Near Term Plus Project
AM Peak PM Peak AM Peak PM Peak
Ramp ID Density | LOS | Density | LOS | Density | LOS | Density | LLOS
SR-76/1-15 North On 19.6 B 20.6 C 19.6 B 20.6 C
SR-76/1-15 North Off 24.5 C 27.1 C 25 C 27.6 C
SR-76/1-15 South On 19.8 B 19.8 B 20 B 20 B
SR-76/1-15 South Off 23.2 C 234 C 23.3 C 23.4 C

Analysis performed with Highway Capacity Software (Merge/Diverge)
Density = Passenger Cars per lane per mile
LOS = Level of service defined by HCS output

Caltrans ILV Analysis

Caltrans ILV Analysis for the Near Term Cumulative condition is summarized in Table 23. As shown on
Table 23, the near term traffic through intersections exceeds Caltrans values at the I-15 Northbound ramp
with SR-76. This intersection can be mitigated with an additional eastbound left and westbound through
lane. The project will make a fair share contribution for these lanes as described in mitigation measure
4.5-5. The I-15 Southbound ramp exceeds Caltrans numeric capacity, yet operates adequately using
coordination software. No mitigation is recommended for the I-15 southbound intersection with SR-76.

Figure 10 graphically depicts the Caltrans ILV for SR-76/Highway 395. Figure 11 depicts the ILV for
SR-76/Interstate 15 Southbound; and Figure 12 depicts the ILV for SR-76/Interstate 15 Northbound, with
Figure 13 demonstrating the mitigation at the northbound ramp satisfies the Caltrans ILV methodology.

YEAR 2030 TRAFFIC CONDITIONS

Traffic volumes for the future condition are generated based on the County of San Diego's 2020 General
Plan (which forecast 2030 traffic), using the Board Alternative Map - Existing Plus CIP Network and
evaluated for consistency with the SANDAG series 10 model. This model was chosen over the Draft
Land Use Map, due to the volumes in the Draft Land Use Map being significantly less than the Board
Alternative, and less than the cumulative condition traffic volumes.
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Table 23 - Summary of Near Term Cumulative Intersection Operation

Caltrans Intersecting Lane Volumes (ILV)

Near Term (No Project) Near Term With Project
AM Peak PM Peak AM Peak | AM Incr. | PM Peak | PM Incr.
Intersection ILV ILV ILV ILV ILV ILV
State Route 76/Highway 395 1137 1128 1141 4 1133 5
State Route 76/Interstate 15 South 1416 1667 1503 87 1771 104
State Route 76/Interstate 15 North 1151 2060 1336 185 2164 104

[LV=Intersecting Lane Volumes (Caltrans Methodology)

ILV Value = less than 1200 (Free Flow)

ILV Value = 1200-1500 (Acceptable Flow)

ILV Value = exceeds 1500 (Deficient Flow)

AM Incr ILV = AM peak hour increase in ILV value due to project
PM Incr ILV = PM peak hour increase in ILV value due to project

Compared to the current SANDAG Series 10 model, between the project and Pankey Road, both models
are nearly identical. From Pankey to I-15, the SANDAG model shows only 24,000 vehicles whereas the
County model (which includes land use densities on Pankey Road) shows 44,000 vehicles. This study
uses the worst case volumes through the County model due to the input of all surrounding land uses
which are not indicated within the SANDAG model.

Intersection volumes were generated by factoring near term cumulative volumes by similar increases to
the forecasted daily traffic. The forecast shows nominal increase east of Couser Canyon Road (less than
3%), but an increase of 28% between Pankey and Couser Canyon; 114% between Pankey and I-15; 35%
increase between 1-15 and Highway 395, and 30% increase west of Highway 395. Traffic volumes for
the future condition are summarized in Figure 14 (without project) and Figure 15 (including project).

Year 2030 Intersection Operation

Year 2030 intersection operation is summarized on Table 24. As shown on Table 24, all study
intersections report deficiencies without improvement from the existing condition. The project is
considered part of the cumulative need for future improvements and will participate in the County's TIF
program to fully mitigate its future impacts at intersections.
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Table 24 - Year 2030 Plus Project Intersection Level of Service Summary

AM PEAK HOUR
2030 (No Project) Year 2030 (With Project)
Crit Delay Delay Max Critical Proj Proj.
Intersection Mvmt. sec/veh LOS sec/veh | LOS A Delay Movement Signif? Impact
SR-76/01d Highway 395 Int. 583 E 59.2 E 0.9 8 Yes Cumulative
SR-76/Interstate 15 South Int. 108.8 F 118.8 F 10.0 79 Yes Cumulative
SR-76/Interstate 15 North Int. 77.5 E 100.0 F 22.5 88 Yes Cumulative
SR-76/Project Access WB N/A 9.8 A 98 N/A None
NB 17.5 C
PM PEAK HOUR
SR-76/0ld Highway 395 Int. 54.3 D 55.5 E 1.2 10 Yes Cumulative
SR-76/Interstate 15 South Int. 119.9 F 125.0 F 5.1 94 Yes Cumulative
SR-76/Interstate 15 North Int. 160.3 F 170.1 F 9.8 104 Yes Cumulative
SR-76/Project Access wB N/A 10.3 B 116 N/A None
NB 26.1 D

Delay is measured in seconds per vehicle; LOS=level of service; A Delay=change in delay;
Max Critical Movement = maximum vehicles in single critical movement
Delay and LOS calculated using SYNCHRO; Int.=Intersection; EB=eastbound, NB=northbound

Proj Signif? = Project significance based on County of San Diego's Guidelines for Determining Significance

Year 2030 Roadway Segment Operation

Year 2030 intersection operation is summarized on Table 25 based on daily traffic analyses. As shown on
Table 25, all study roadway segments report deficiencies without improvement from the existing
condition. The project is considered part of the cumulative need for future improvements and will
participate in the County's TIF program to fully mitigate its future impacts on roadway segments.

Year 2030 Ramp Operation

Ramp operation for the year 2030 is summarized on Table 26. As shown on Table 26, all ramps operate
efficiently for the future condition. No ramp improvements are required.

Year 2030 Caltrans Freeway Segment Operation

Freeway segment operation for the future condition is summarized on Table 27. As shown on Table 27,
freeway segments north and south of SR-76 are deficient with or without the project. The project is an
insignificant portion of the traffic on freeway segments and is not required to mitigate the deficiency.

Year 2030 Intersecting Lane Volumes

Year 2030 ILV analysis is summarized on Table 28. As shown on Table 28, all intersections fail without
improvement over the existing configurations. The project is part of the cumulative deficiency and will
participate in the County's TIF program to fully mitigate its future impacts at intersections. Graphic
depictions of the future ILV analysis are presented on Figure 16 (Highway 395); Figure 17 (Interstate 15
Southbound) and Figure 18 (Interstate 15 Northbound).
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Table 25 - Year 2030 Roadway Segment Level of Service Summary

Year 2030 Year 2030 Plus Project
Maximum Proj
Roadway Segment Capacity ADT | LOS | Traffic | ADT | LOS | Significant Impact
SR-76: west of Hwy 395 16200 | 31760 F 167 31927 F Yes Cumulative
SR-76: Hwy 395/I-15 34200 | 38000 F 167 38167 F Yes Cumulative
SR-76: I-15/Pankey 16200 | 42110 F 1980 | 44090 F Yes Cumulative
SR-76: Pankey/Palomar 16200 | 24040 F 1980 | 26020 F Yes Cumulative
SR-76: Palomar/Couser 16200 | 24040 F 1980 | 26020 F Yes Cumulative
SR-76: Couser/Gregory Cyn 16200 | 18580 F 1980 | 20560 F Yes Cumulative
SR-76: east of Gregory Cyn 16200 | 18580 F 105 18685 F Yes Cumulative

ADT=Average daily traffic; LOS=level of service

Maximum Capacity per County of San Diego Public Road Standards

Project significance/impact based on County of San Diego's Guidelines for Determining Significance

Table 26 - Summary of Year 2030 Ramp Operation

Year 2030 (No Project)

Year 2030 (With Project)

AM Peak PM Peak AM Peak PM Peak
Ramp ID Density | LOS | Density | LOS | Density | LOS | Density | LOS
SR-76/I-15 North On 20.1 C 21.4 C 20.1 C 21.4 C
SR-76/1-15 North Off 247 C 27.3 C 25.1 C 27.8 C
SR-76/1-15 South On 20.2 C 20.2 C 20.4 C 20.4 C
SR-76/1-15 South Off 26 C 25.8 C 26 C 25.8 C

Analysis performed with Highway Capacity Software (Merge/Diverge)

Density = Passenger Cars per lane per mile
LOS = Level of service defined by HCS output
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Table 28 - Summary of Year 2030 Intersection Operation

Caltrans Intersecting Lane Volumes (ILV)

Year 2030 (No
Project) Year 2030 (With Project)
AM Peak | PM Peak | AM Peak | AM Incr. | PM Peak | PM Incr.
Intersection ILV ILV ILV ILV ILV ILV
State Route 76/Highway 395 1424 1394 1429 5 1400 6
State Route 76/Interstate 15 South 1957 2307 2047 90 2409 102
State Route 76/Interstate 15 North 1583 2799 1750 167 2903 104

ILV=Intersecting Lane Volumes (Caltrans Methodology)

ILV Value = less than 1200 (Free Flow)

ILV Value = 1200-1500 (Acceptable Flow)

ILV Value = exceeds 1500 (Deficient Flow)

AM Incr ILV = AM peak hour increase in ILV value due to project
PM Incr ILV = PM peak hour increase in ILV value due to project

TRAFFIC NEEDS ASSESSMENT STUDY

Darnell & Associates has reviewed and evaluated the accuracy and reliability of traffic data contained in
the March 2003 Tribal Study as ordered by Judge Anello. This review has included an evaluation of
traffic data in the 2003 Tribal Traffic Study with data and evaluations contained in this traffic report.

In March 2003 the County released a Tribal traffic study entitled “Traffic Needs Assessment of Tribal
Development Projects In The San Diego Region™ (Tribal Traffic Study). This traffic analysis was based
upon traffic volumes that were obtained from the 2000 traffic flow map for the San Diego Metropolitan
area prepared by SANDAG and the San Diego County Master Traffic Census prepared by the County
Department of Public Works. Estimations for casino operations were then added to these baseline
conditions based upon the assumption that gaming facilities would result in 100 average daily trips for
each 1000 square feet of gaming area and the further assumption that each hotel room would generate 3
trips per room. The analysis assumed complete build-out of all Tribal projects and adjusted trip
distribution assumptions in order to account for build-out of the County’s Circulation Element roadway
system

The 3 tribal projects used in analyzing traffic impacts to SR 76 in the Tribal Traffic Study were the Pala,
Pauma and Rincon gaming and resort project. This study assumed that the Pala Reservation would
generate 7,550 daily trips, the Pauma Reservation would generate 4,000 daily trips, and the permanent
Rincon Reservation facilities would generate 6,500 daily trips. The Tribal Traffic Study determined that
SR 76 east of I-15 was operating at an acceptable LOS B condition under existing baseline conditions and
determined that SR-76 would be operating at an acceptable LOS A through C condition when each of the
Pala, Pauma and Rincon projects were added to baseline traffic. However, the study concluded that
portions of SR 76 would operate below LOS D based upon both near term cumulative and 2020
cumulative traffic conditions on SR 76.

There are a number of factors that make the 2003 Tribal Traffic Study less reliable than this current traffic
study and it should not be relied upon to accurately determine existing traffic conditions on SR 76 or
cumulative traffic conditions. The Tribal Traffic Study was based upon projected traffic conditions on SR
76 using a 2000 traffic flow map. By contrast, the enclosed traffic study is based upon actual counts
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taken in March 2005. These more recent traffic counts are far more accurate in determining actual
existing traffic conditions on SR 76 than the projections based upon 2000 traffic flow data contained in
the Tribal Traffic Study. In projecting future casino traffic on SR 76, the Tribal Traffic Study made
assumptions about trips generated by casino operations. New traffic counts incorporate actual data which
include existing traffic on SR 76 generated by the operational Pala, Pauma and Rincon gaming and resort
projects. Accordingly, the actual count data currently includes traffic generated by these operational
casino projects. That is far more accurate than the assumptions made to support future projections of
traffic on SR 76 contained in the Tribal Traffic Study. In addition, the 2003 Tribal Traffic Study assumed
ultimate build out of the Pala, Pauma and Rincon gaming and resort projects. Ultimate build out of these
projects has not yet occurred but will occur over time as these projects are ultimately completed.

The Highway Capacity Manual (HCM) bases the evaluation of service levels on two-lane highways such
as SR-76 on the number of vehicles per any given hour and not upon a general traffic load per day. The
Tribal Traffic Study did not utilize the Highway Capacity Manual in determining levels of service on SR-
76 based upon peak hourly conditions as prescribed in the HCM. This traffic study properly utilizes
criteria contained in the HCM in assessing the operational characteristics of SR-76.

The cumulative traffic conditions on SR-76 were evaluated in the Tribal Traffic Study based upon older
Series 8 SANDAG projections. Subsequent to this study, SANDAG approved the more recent Series 9
and Series 10 SANDAG forecasts that incorporate more recent land use plans and development
constraints into their modeling assumptions. The Series 8 projections contained in the Tribal Traffic
Study are no longer reliable since SANDAG has now adopted far more recent models to use in regional
transportation planning and forecasting. The 2003 Tribal Traffic Study was not based upon a careful
evaluation of cumulative projects and did not consider changing land use patterns caused by the County’s
current processing of General Plan 2020 that will significantly reduce the intensity of land use
development in some of the non-urban areas of the County including areas surrounding SR-76.

The cumulative traffic conditions contained herein are far more reliable; since they are based upon a
recent list of projects undergoing processing that would impact SR-76 and are based upon a 2030
cumulative analysis that considers changes currently being made as part of the County’s 2020 General
Plan process and the newer and more accurate SANDAG Series 10 Model. For these reasons, the above
traffic study is more reliable than the Tribal Traffic Study which should not be relied upon to accurately
assess either existing or future cumulative traffic conditions on SR-76 or other area roadways.
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SECTION V - ACCESS, INTERNAL CIRCULATION, OFF-SITE CIRCULATION
PROJECT ACCESS

The proposed access road is approximately 1.1 miles east of Couser Canyon Road and will travel south
from SR-76, cross the San Luis Rey River and turn easterly to reach the landfill site. The applicant
proposes to widen and realign SR-76 on either side of the access road for a distance of approximately
1,700 feet to provide acceleration and deceleration to/from the project driveway. Sight distance will be
improved to provide a minimum of 1,000 feet in both directions. No vegetation or structures will obstruct
this minimum sight distance. No changes to the conceptual striping plan have been implemented from
previous plan submittals to the County. A copy of the conceptual plan is provided in Appendix K.

The project access was analyzed for level of service utilizing the above assumptions for lane
configuration, including one lane for egress. Both morning and evening peak periods will achieve
acceptable levels of service D or better under the worst-case future conditions traffic volumes and does
not require signalization or other additional improvements.

Although not required by the capacity analysis, a traffic signal may ultimately be implemented at this
location for reasons other than capacity. As such, traffic signal warrants were conducted at the project
access for the near term cumulative condition. The intersection of SR-76/Project Access meets the
following warrants (warrants available in Appendix J).

Minimum Vehicular (80%)

Interruption of Continuous Traffic (100%)
Combination (80%)

AM Peak Hour (100%)

PM Peak Hour (100%)

INTERNAL CIRCULATION

The applicant proposes to construct a bridge over the San Luis Rey River and to provide a two lane road
for access to/from the landfill and to/from the topsoil stockpile/borrow areas. D&A reviewed the
proposed internal circulation plan and found them to be adequate for the purposes of the landfill without
creating unnecessary conflicting movements and supplying adequate turning radii for large vehicles.

OFF-SITE CIRCULATION

The project now includes the purchase and delivery of recycled water from the Olivenhain Municipal
Water District (Olivenhain). Olivenhain has executed a contract with the project applicant to provide all
water necessary for project construction and operation. This recycled water would be delivered to project
recycled water trucks at Olivenhain’s Santa Fe Valley Reservoir and Pump Station site (the “Reservoir
Site™) located near the intersection of Artesian Road and Maranatha Drive west of I-15. The recycled
water would be delivered to water trucks at this location and then trucked to the landfill site using 1-15
and SR 76 east of the project site. A regional location map showing the location of Olivenhain’s recycled
water site is provided on Figure 19 and Figure 19A is an aerial of the Reservoir Site.
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Sources of water available to the project include groundwater on the project site outside the Pala Basin
derived from percolating groundwater through fractured bedrock and recycled water purchased and
delivered by Olivenhain. The maximum expected daily project demand for water is 205,000 gallons per
day during peak periods that need water for both construction and operation of the project. On-site wells
derived from percolating groundwater have the ability to supply approximately 38,880 gallons per day of
this demand. However, in order to assess project traffic on Maranatha Drive based upon worst-case
conditions, it has been assumed that all 205,000 gallons per day of water needed for the project is
purchased and delivered as recycled water from Olivenhain with these truck trips utilizing Maranatha
Drive for pickup and delivery.

Recycled water trips for the project will utilize I-15 to Camino del Norte which transitions to Camino del
Sur and then turn right on Maranatha Drive to access Olivenhain’s delivery site. Camino del Norte is a
six-lane divided road from Bernardo Center Drive to Dove Canyon, and four-lanes divided from Dove
Canyon to Rancho Bernardo Road. West of Rancho Bernardo Road, Camino del Sur operates as a two-
lane roadway with left turn pockets at intersections to Bernardo Lakes. East of Bernardo Lakes,
Maranatha Drive travels north of Camino del Sur. Portions of Camino del Norte are within the City of
San Diego jurisdiction and portions are within the County of San Diego jurisdiction. Camino del Sur is
completely within the City of San Diego. The north end of Maranatha Drive is within the County while
the southern end is within the City.

Currently, Camino del Sur and Camino del Norte is under construction to build these facilities to their
ultimate classifications. Camino del Sur is being constructed to 4-lane major standards and Camino del
Norte is being improved to six-lane prime arterial standards. Additionally, Caltrans is currently
implementing improvements to the I-15 corridor and interchange ramps at Camino del Norte as part of the
I-15 Managed Lanes project, scheduled for completion in 2008 to add auxiliary lanes.

In order to assure that drivers will utilize this route, we recommend the project implement a project design
feature that drivers use only the following roads: Maranatha Drive, Camino del Norte between Maranatha
Drive and I-15, I-15 between Camino del Norte and SR-76, and SR-76 east of I-15 and the landfill access
road.

MARANATHA SCHOOL

The Reservoir Site is located on the east side of Maranatha Drive. A new school is currently operating on
the west side of Maranatha Drive known as the Maranatha School. A major use permit for this school
was approved by the County of San Diego on February 11, 2004. The major use permit permits a
Christian school and church consisting of classroom buildings, a chapel, and various buildings on a 22.5
acre site located on the west side of Maranatha Drive. The major use permit permits a maximum of 2000
students for grades kindergarten through high school. Phase 1 of the school will accommodate 900
students for grades kindergarten through high school. Phase 2 build out projected in the year 2020
permits an additional 1100 students for a total of 2000 students.

Conditions of approval imposed by the County of San Diego on the Maranatha School project require the
dedication of Maranatha Drive as a public road with a right-of-way width of 60’ plus slope rights and
drainage easements. The conditions of approval for the Maranatha School project also require the
widening and paving of Maranatha Drive to 40’ of paved width and 60’ of graded width.

Based on peak daily project water demand of 205,000 gallons per day loaded on 2300-gallon trucks
results in 89 worst-case recycled trucks utilizing Maranatha Drive on a daily basis. Utilizing the PCE
factor of 1.5 and 2-way trips results in approximately 267 daily trucks utilizing Maranatha Drive for the
delivery of recycled water assuming that all water provided to the project is recycled water. To avoid any
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potential safety impacts to students, parents, or teachers at the Maranatha school, it is recommended that
recycled water trips using Maranatha Drive will be prohibited during the period from when school opens
from 6:45 to 8:15 AM and at the end of the school day from 2:30 PM to 4:45 PM. During the remaining
7.5 hours of project operations, hourly truck traffic would be approximately 12 trucks per hour. With 2-
way trips and PCE conversion factor of 1.5, this equates to approximately 36 PCE trips per hour. An
additional 20 2-way trips are expected per day for personnel of Olivenhain and the Rancho Santa Fe CSD
to access and utilize their respective facilities adjacent to Maranatha Drive. This results in total maximum
daily traffic demand on Maranatha Drive of 4717 daily trips (4430 trips for the Maranatha school project
+ 267 peak daily trips for pickup and delivery of recycled water + 20 additional daily trips for public
agency personnel).

As noted previously, the conditions of approval on the Maranatha school and church project require the
widening of Maranatha Drive to 40’ of paved surface on 60’ of graded width. It is presently anticipated
that these road improvements will be completed within the next 6 months. Based on the County’s
roadway capacity thresholds, a 40’ paved roadway on 60’ of graded width is capable of accommodating a
maximum LOS D threshold of 10,900 daily vehicles. Maximum daily trips on Maranatha Drive for the
Maranatha school project, recycled water trips for the project and public agency personnel is 4717 daily
trips. This equates to LOS C traffic flow conditions on Maranatha Drive under worst-case expected
traffic conditions at build out of the Maranatha School project. With the improvements required on
Maranatha Drive for the Maranatha school and church project, Maranatha Drive is able to accommodate
peak traffic demand expected and will maintain adequate service levels under County standards. The
addition of recycled water trucks for the project does not create a deficit condition and no additional
roadway improvements or widening is required on Maranatha Drive.

CITY OF SAN DIEGO ANALYSIS SCOPE

The City of San Diego requires traffic analyses of all intersections within the City's jurisdiction where the
project contributes 50 or more peak hour trips in any direction. The recycled water trucks generate a
maximum of 36 peak hour passenger car equivalent (PCE) trips (two-way), or 18 PCE trips in any one
direction through intersections. As such, analysis of off-site intersections is not required by the City of
San Diego as the recycled water trucks do not meet City thresholds.

For roadway segments, the City of San Diego identifies project impacts where the project increases the
daily traffic analysis volume to capacity (v/c) ratio by more than 2% on segments which demonstrate LOS
E or worse conditions.

EXISTING AND BUILDOUT CONDITIONS

For the purposes of identifying levels of service and traffic densities in the project vicinity, the Maranatha
School and Church Traffic Impact Study (July 6, 2001) prepared by Katz, Okitsu & Associates was
utilized. Excerpts from this study are included in Appendix J. As stated previously, Camino del Norte,
Camino del Sur, Interstate 15 and interchange ramps are currently under construction for ultimate general
plan classifications.

To determine existing conditions, the near term conditions including traffic from Phase I of the Maranatha
School development described in the 2001 Katz, Okitsu study were utilized. Both Camino del Norte and
all intersections, including the intersections of Camino del Norte and I-15, operate at an acceptable
conditions of LOS D or better. However, I-15 between Pomerado Road and Carmel Mountain Road
operate at unacceptable conditions of LOS F(0) and F(1).
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To evaluate impacts from the project, the analysis focused on the 2020 buildout with and without project
condition to demonstrate worst case traffic volumes with the addition of the proposed project's recycled
water trips.

Roadway Segments

Future 2020 buildout with and without project roadway segment traffic densities were obtained from the
Katz, Okitsu study. Table 29 summarizes the daily roadway capacity analysis. As shown on Table 29, all
roadway segments operate at LOS C or better with or without the project. The project does not meet
significance criteria for City or County jurisdictions and is considered to be an insignificant portion of
future traffic volumes.

Table 29 - Water Route Buildout Roadway Segment Level of Service Summary

Buildout Buildout Plus Project
Roadway Segment (lass Maximam | o L os | ovie | P9 | apt [Los | vie | V€ | s gnif?
Capacity Traffic Incr.

Camino del Norte:

I-15 SB/Bernardo Center [1] 6-Prime 60000 | 48300 C 0.805 267 48567 C 0.809 | 0.004 No
Bernard Ctr/Cam San Bernardo [1] 0-Prime 60000 | 44000 C 0.733 267 44267 C 0.738 | 0.004 No
Cam San Bernardo/Dove Cyn [2] 6-Prime 57000 | 25400 B 0.446 267 25667 B 0.450 | 0.005 No
Dove Canyon/4S Parkway [2] 6-Prime 57000 | 28700 B 0.504 267 28967 B 0.508 | 0.005 No
4S Pkwy/Rancho Bernardo Rd [2] 4-Major 37000 | 25800 C 0.697 267 26067 C 0.705 | 0.007 No
Camino del Sur:

Rancho Bernardo/Four Gee [1] 4-Major 40000 | 25600 C 0.640 267 25867 C 0.647 | 0.007 No
Four Gee/Maranatha [1] 4-Major 40000 | 22800 C 0.570 267 23067 C 0.577 | 0.007 No
Maranatha/West Loop Road [1] 4-Major 40000 | 8300 A 0.208 0 8300 A 0.208 | 0.000 No
Maranatha Drive:

North of Camino del Norte [2] 2-Collector 16200 | 4450 | C l 0.275 | 267 | 4717 | C I 0.291 l 0.016 I No

ADT=Average daily traffic; LOS=level of service; V/C=volume to capacity ratio

V/C Incr. = increase to volume to capacity ratio due to project

[1]=City of San Diego jurisdiction; [2]=County of San Diego jurisdiction

Maximum Capacity per County of San Diego Public Road Standards or City of San Diego where applicable

Signif?=significance yes or no, based on City or County standards where applicable

Intersection Operation

Intersection operation for the 2020 buildout with and without project condition was obtained from the
Katz, Okitsu study (Table 11, Summary of Buildout Intersection Performance, copy attached). As
identified in the approved study, all intersections along the water truck route operate at LOS D or better at
buildout. The project does not meet minimum City or County thresholds for impacts (less than 50 trips in
a single direction for the City and less than 20 critical movement trips within the County).

Therefore, the project is considered to be an insignificant portion of the buildout traffic volumes at
intersections along the water facility truck route.
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Freeway Segments

A freeway segment analysis was conducted for I-15 from Pomerado Road to Carmel Mountain Road.
Table 30 summarizes the results of the freeway analysis using the Caltrans Volume to Capacity ratios. As
shown on Table 30, freeway segments are anticipated to fail in the 8 lane configuration; however, the
project is an insignificant portion of the future volumes and is not considered to have a significant impact
on the mainline freeway. However, since the project incrementally adds traffic to this unacceptable level
of service, it is treated as a significant impact for purposes of this traffic study.

Table 30 - Buildout Freeway Segment Level of Service

Buildout (no project) Buildout (with project)
Interstate 15 # Peak Peak | Dir. | Truck Incr.
Segment Limits Lanes | Capac }‘{/:' Split | Factor | ADT V/IC [ LOS | ADT V/C | LOS | V/C | Sign?
Pomerado Rd/Rancho Bernardo 4 9200 | 870% | 58% | 9.20% [ 252100 | 1.510 | F3) | 253705 | 1.520 | F(3) | 0.010 No
Rancho Bernardo/Bernardo Ctr 4 9200 | 8.80% | 59% | 9.20% | 248500 | 1.531 | F(3) | 250105 | 1.541 | F3) | 0.010 No
Bernardo Ctr/Camino del Norte 4 9200 | 880% | 59% | 9.20% | 246000 | 1.516 | F(3) | 247605 | 1.526 | F3) | 0.010 No
Camino del Norte/Carmel Mtn 4 9200 | 8.80% | 61% | 9.20% [ 249200 | 1.588 | F(3) | 250805 | 1.598 | F(3) | 0.010 No

# Lanes = Number of lanes in one direction; Peak Capac = peak capacity in one direction

Peak Hr % = peak hour percentage per ratio of peak hour versus average daily traffic (per Caltrans Traffic Volumes)

Dir. Split = directional split percentage of peak hour traffic traveling in peak direction; Truck Factor = influence of heavy vehicles

ADT = average daily traffic; V/C = volume to capacity ratio per Caltrans District 11 methodology; LOS = Level of service A to F, including F(0) to F(3)

Sign? = significance? Yes or no; per City of San Diego thresholds
Calculation formula = ((ADT*PH%*Dir. Split)+Truck Factor) / Peak Capacity
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SECTION VI - TRAFFIé DESIGN FEATURES & MITIGATION MEASURES

TRAFFIC DESIGN FEATURES

The following traffic design features are recommended as part of the project to minimize traffic impacts:

e SR 76 will be improved at the access road as shown on Exhibit 3-6 of the FEIR to provide
adequate width for the eastbound deceleration lane and a westbound turn lane to improve sight distance
per Caltrans requirements. The improvements, which are approximately 1700 linear feet, will realign SR
76 to the south of the existing alignment and will widen the roadway to 52 to 64 feet.

) The installation of a traffic signal at the intersection of SR 76 and the landfill access subject to the
approval of Caltrans.

° Recycled water trucks will be prohibited from using Maranatha Drive from 7:30 to 8:30 a.m. and
from 2:00 to 3:00 p.m. daily while the Maranatha school is in session.

® If not installed to the satisfaction of the County, City and/or School District by the Maranatha
School project, non-regulatory signage will be posted on Maranatha Drive cautioning drivers about the
school activities and the presence of children.

® In order to assure that drivers utilize Maranatha Drive, Camino del Norte between Maranatha
Drive and I-15, I-15 between Camino del Norte and SR-76 and SR-76 east of I-15 and the landfill access
road, the project will include in any trucking contract the requirement that the drivers utilize these routes.

TRAFFIC MITIGATION MEASURES

A number of traffic mitigation measures have been adopted or are recommended to minimize traffic
impacts associated with the project. These mitigation measures are identified below:

° Project traffic could worsen sections of poor surface along SR 76 from Interstate 15 to the project
access. To mitigate this impact to a level of insignificance the project applicant will conduct a structural
analysis of SR 76 and determine the structural requirements along SR 76 from the Rosemary Mountain
Palomar Aggregates project to the proposed landfill entrance to determine whether the existing
foundation can accommodate anticipated heavy truckloads. The applicant shall obtain certification from
Caltrans for adequate pavement surface to be enforced by the County Department of Public Works. This
analysis shall be extended west of the I-15 ramps if the Palomar Aggregate project is not implemented.
Construction of the recommended pavement improvements, consistent with Caltrans requirements shall
be implemented prior to operation of the landfill, if determined necessary, and fair share contribution
made by the applicant.
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o If total project traffic exceeds 2,085 PCE trips per day or 675 total trucks from all sources,
segments of SR 76 east of I-15 will be adversely impacted by the proposed project and exceed the
acceptable LOS D criteria. To ensure the project traffic does not adversely impact the 1.LOS D condition
on SR 76 east of I-13, total project traffic from all sources on any day shall not exceed 2,085 PCE trips or
a maximum of 675 trucks from all sources. When the project equals 2,085 PCE trips or 675 trucks in any
day, the project shall be shut down for the balance of the day.

. With the addition of project peak hour traffic between the hours of 2:00 p.m. and 5:00 p.m., SR-
76 east of I-15 will be adversely impacted by the proposed project and exceed the acceptable LOS D
criteria. To achieve an acceptable LOS D condition on SR-76 east of I-15 during the project’s peak
afternoon hours from 2:00 p.m. to 5:00 p.m., project traffic shall be limited to a total of 215 PCE trips or
72 trucks between the hours of 2:00 p.m. and 3:00 p.m., a total of 111 PCE trips or 37 trucks between the
hours of 3:00 p.m. and 4:00 p.m., and a total of 111 PCE trips or 37 trucks between the hours of 4:00 p.m.
and 5:00 p.m. daily. Once the project has reached these maximum allowable trips or trucks in any of
these peak hours or meets the maximum tonnage, project operation shall close down for the balance of the
peak hour affected.

) In order to ensure project compliance with the daily limits on traffic and the peak trips permitted
between the hours of 2:00 p.m. and 5:00 p.m., the landfill shall implement the following measures upon
commencement of operations:

(D Once 95% of the maximum daily traffic limit is reached, the landfill operator shall immediately
notify commercial waste haulers to curtail waste deliveries as needed to assure compliance with the
maximum daily traffic limits. Notwithstanding the above, the landfill operator may not refuse acceptance
of any waste collection vehicle that was traveling on SR 76 east of I-15 at the time notice was given.

(2) Each contract for waste delivery at the landfill shall notify the customer of the peak hour traffic
restrictions, shall require that the customer cooperate in good faith in scheduling deliveries to adhere to
peak hour restrictions, and shall implement a notification system whereby the customer would be directed
to use alternative disposal facilities as needed to assure compliance with the peak hour traffic restrictions.

3) Compliance with peak hour traffic restrictions shall be monitored on the inbound lane of the
landfill access road at a location as near as feasible to SR 76. Vehicle trips will be counted manually or,
if feasible, electronically, and where appropriate converted into PCE. If electronic measurement methods
are incorporated, and if feasible, electronic traffic counts shall be made available to the Department of
Environmental Health at its offices on a real-time basis. The landfill operator shall report traffic count
information to the Department of Environmental Health weekly in writing.

“) Once 75% of the peak hourly restriction is reached, the landfill operator shall immediately notify
commercial waste haulers to curtail waste deliveries, pursuant to the contract arrangements described
above, as needed to assure compliance with the peak hour traffic restrictions. Notwithstanding the above,
the landfill operator may not refuse acceptance of any waste collection vehicle that was traveling on SR
76 east of I-15 at the time notice was given
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. SR 76 west of I-15 currently operates in an unacceptable LOS E condition with and without
project traffic. At the commencement of operation, the project applicant shall pay the County’s
Transportation Impact Fee to fund its fair share of improvements on the segment of SR 76 west of I-15.

° I-15 between Pomerado Road and Carmel Mountain Road currently operates in an unacceptable
LOS F(0) or F(1) condition with and without project traffic. At the commencement of operation, the
project applicant shall pay the County’s Transportation Impact Fee to fund its fair share of improvements
on this segment.

o For the existing plus other development plus project scenario, the I-15/SR 76 northbound ramp
will be adversely impacted by the proposed project and exceed the acceptable LOS D criteria. At the
commencement of operation, the project applicant shall make a fair-share contribution for the addition of
a eastbound left turn lane and westbound thru lane on the I-15 over crossing.

L) The project contributes to cumulative impacts on SR-76 that will cause SR-76 to operate below
the acceptable LOS D standard or contribute incrementally to an unacceptable condition with or without
project traffic. At the commencement of operation, the project applicant shall pay the County’s
Transportation Impact Fee (TIF) to fund its fair share of cumulative impacts to SR-76 and the
intersections.

] The project contributes to cumulative impacts on I-15 between Pomerado Road and Carmel
Mountain Road and will contribute incrementally to a predicted LOS F(3) condition with or without
project traffic. At the commencement of operation, the project applicant shall pay the County’s
Transportation Impact Fee (TIF) to fund its fair share of cumulative impacts to SR-76 and the
intersections.

o The project shall make an irrevocable offer of dedication for right-of-way to 108 feet in width
within the Project boundary for the widening of SR-76 to four lanes by the County of San Diego
Circulation Element, including a designated bike route.

] The project shall ensure that the structural integrity of Maranatha Drive is sufficient to
accommodate the trucks associated with transportation of recycled water to the landfill site. The project
shall conduct a structural integrity test on the Maranatha Drive pavement to determine ultimate load
bearing of the roadway. If necessary, the project shall provide the required pavement overlay to support
the heavy vehicle loads that would occur on Maranatha Drive. Any necessary repaving or construction
along Maranatha Drive shall be done outside of the operation of the school (i.e., weekends or school
breaks) so as to not disrupt school activities.

CUMULATIVE IMPACTS

The project will participate in the County's TIF program to fully mitigate all cumulative and future
impacts to roadway segments and intersections based on current County fees.
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SECTION VII - S-UMMARY OF FINDINGS & CONCLUSIONS

The proposed Gregory Canyon landfill is located approximately 3.5 miles east of Interstate 15 on
State Route 76. The Gregory Canyon site is planned to contain approximately 30 million tons of
refuse with an operating life of about 30 years. Maximum trip generation for this site was
estimated at 2,085 daily trips, which includes truck traffic converted into passenger car
equivalents (PCEs).

The project access will provide for acceleration/deceleration lanes and adequate shoulders along
SR-76 for approximately 1,700 feet. This improvement will also assure a minimum sight
distance of 1,000 feet in both directions. Vegetation or structures will not obstruct this minimum
sight distance.

An update of Accident Data was conducted and showed that while the traffic volumes have
increased significantly on SR-76, accident rates per million vehicle miles are consistent with
previous studies. Based on the comparison of primary collision factors, the data continues to
show that alcohol, driver violations, and excessive speed are the major causes of accidents on SR-
76. The data does not show an increase in volumes or trucks is related to the accident rate which
is consistent with previous conclusions.

Existing conditions traffic analyses determined that all study intersections operate acceptably
with traffic signals. No deficiencies at intersections were reported.

A peak hour analysis of SR-76 was conducted in accordance with Congestion Management
Program (CMP) Guidelines throughout the operation of the facility from 7:00am to 6:00pm. The
peak hour analysis demonstrated LOS D conditions along SR-76 from I-15 to the project site
within this time frame. With the addition of project peak hour traffic determined that the project
has a direct impact on SR-76 between the hours of 2pm-5pm. As mitigation for this impact, it is
recommended that the project reduce its peak hour truck traffic within the hours of 2pm-5pm.
This mitigation is easily monitored by the facility as it records all traffic and tonnage throughout
the day.

Other known projects which significantly affect this corridor were identified and incorporated
into the near term analysis where appropriate. Impacts at intersections due to other project traffic
were identified at the SR-76/Interstate 15 Northbound Ramp. This is the result of cumulative
project contributions and requires near term improvements with or without the proposed project.
The project is considered to have a cumulative impact on this intersection and will participate in
the County's Traffic Impact Fee (TIF) program to fully mitigate all cumulative and future
circulation needs.

State Route 76 west of I-15 is deficient during peak hours with or without project traffic. The
project will participate in the County's Traffic Impact Fee (TIF) program to fully mitigate
circulation needs along State Route 76.

State Route 76 continues to report deficiencies with the addition of cumulative projects and the

proposed project. The project will participate in the County's Traffic Impact Fee (TIF) program
to fully mitigate all cumulative and future circulation needs along State Route 76.
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A year 2030 traffic projection was conducted using the County of San Diego's General Plan 2020
Model, Board Alternative Map, Existing Plus CIP Network, for generating traffic volumes.
Analysis was conducted for a “no build” (or existing) condition. Year 2030 “no build" analyses
report failing level of service on SR-76 and its intersections from Highway 395 to I-15, as well as
signalized intersections at the I-15 ramps and Old Highway 395. The project will participate in
the County's Traffic Impact Fee (TIF) program to fully mitigate all cumulative and future
circulation needs.

Recycled water trucks accessing the Olivenhain Water District facility are able to be
accommodated on Maranatha Drive. It is recommended the project install non-regulatory
cautionary signs to warn of school activities and the presence of children if not adequately
supplied by the Maranatha School.

Recycled water trucks do not have a significant impact on Maranatha Drive, Camino del
Norte/Camino del Sur and I-15 between Pomerado Road and Carmel Mountain Road. However,
this 1-15 segment continues to report deficiencies with the addition of cumulative projects with or
without project traffic.

74



APPENDIX A

Traffic Counts
Vertical Grade Profile
Speed Surveys
Accident Reports






Intersection Turning Movement
Prepared by: Southland Car Counters

N-S STREET: US-395 DATE: 3/3/2005 LOCATION: Gty of Fallbrack
E-W STREET: Pala Rd. DAY: THURSDAY PROJECT#  05-3059-001 .

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND

NL NT NR  SL ST SR EL ET° ER WL WT WR TOTAL
LANES: 0o 2 .0 0 1.0 1. 2 0 .1 2 1
5:00 AM
6:15 AM
6:30 AM
6:45 AM |
7.00AM- 18 27 14 73 14 10 7 134 16 15 100 30 458
745AM 27 39 21 8 16 9 9 142 20 12 114 26 522
730AM 18 22 13 64 32 18 10 150 5 19 133 28 512
745AM 9 23 9 57 21 B 12 133 8 i1 137 29 457
800AM 15 28 5 54 18 7 15 113 13 2 122 20 412
815AM 15 16 3 65 22 11 13 135 9 15 144 19 467
830AM 19 20 8 49 23 20 8 103 8- 6 145 26 435
845AM 9 18 4 42 27 11 14 159 17 5 124 23 453
9:00 AM |
9:15 AM
9:30 AM
9:45 AM
10:00 AM
10:15 AM
10:30 AM
10:45 AM
11:00 AM
11:15 AM
11:30 AM
11:45 AM
TOTAL _ NL___NT __NR | SL ST SR | EL_ET ER | WL WT__WR | TOTAL
VOLUMES= | 130 193 77 | 491 173 94 | 88 1069 96 | 85 1019 201 | 3716

AM Pezk Hr Begins at: 700 AM

PEAK :
VOLUMES= | 72 111 57 |28t 83 45 | 38 559 49 | 57 484 113 | 1949
PEAK HR.
FACTOR: 0.690 0.897 0.944 0.908 0.933
CONTROL: signalized



Intersection Turning Movement

Preparad by: Southland Car Counters

" DATE: 3/3/2005 LOCATION: Gity of Fallbrook

N-S STREET: US-395
E-W STREET: Pala Rd. DAY: THURSDAY PROJECT#  05-3059-001
NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
NL NT NR SL ST SR EL ET ER WL WT WR TOTAL
LANES: 0 2 0 0 1 0 1 .2 0 ) 2 1
1:00 PM
1:15 PM
1:30 PM
"1:45 PM
2:00 PM
2:15 PM
2:30 PM
2:45 PM
3:00 PM
3:15PM
3:30 PM
3:45 PM
4:00 PM 9 \ 26 6 45 . 14 15 10 172 10 5 184 53 549
4:15 PM 8 24 4 54 19 17 21 172 12. 15 148 68 562
4:30 PM 15 24 6 58 18 13 21 174 14 8 166 77 584
4,45 PM 11 23 6 39 15 i) 17 162 12 7 160 69 532
5:00 PM 15 30 10 63 14 19 13 159 10 6 168 49 562
5:15PM 15 25 6 62 14 1, 9 158 5 7 172 76 560
5:30 PM 12 25 8 Sl 15 11 17 151 15 11 175 59 543
5:45 PM 13 21 S 48 18 17 16 129 16 6 143 41 477
6:00 PM
6:15 PM
6:30 PM
6:45 PM
TOTAL NL NT NR SL gT SR EL ET ER WL WT WR | TOTAL
VOLUMES = 98 198 55 419 127 114 124 1277 94 65 1316 492 4379
PM Peak Hr Begins at: 415 PM
PEAK .
VOLUMES = 49 101 26 220 66 60 72 667 48 36 642 263 2250
PEAK HR. 5
FACTOR: 0.800 0.848 0.941 0.937 0.947
CONTROL: signalized
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Intersection Turning Movement
Prepared by: Southland Car Counters

N-S STREET: I-15 SB Ramps DATE: 3/3/2005 .LOCATION: Clty of Fallbrook
E-W STREET: Pala Rd. DAY: THURSDAY PROJECT# 05-3058-002
NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
NL NT NR SL ST SR EL ET ER WL WT WR TOTAL
LANES: 0 0 . 0 ] 5 | 0 1 1 1 1 0
6:00 AM
6:15 AM
6:30 AM
6:45 AM
7:00 AM 39 \ 116 115 99 19 68 456
7:15 AM 33 97 119 87 32 73 451
7:30 AM 50 117 145 87 24 76 499
7:45 AM 33 87 115 92 29 61 417
8:00 AM 31 68 122 98 19 58 396
8:15 AM 38 79 91 82 26 69 385
8:30 AM 37 76 116 86 19 64 398
8:45 AM 36 86 85 77 18 67 379
9:00 AM '
9:15 AM
9:30 AM
9:45 AM
10:00 AM
10:15 AM
©10:30 AM S
10:45 AM
11:00 AM
11:15 AM
11:30 AM
11:45 AM
TOTAL NL NT  NR SL ST, SR EL ET ER WL WT__ WR | TOTAL |
VOLUMES = 0 0 0 297 0 726 0 918 708 | 186 536 0 3371
AM Peak Hr Beginsat: 700 AM
PEAK _ - -
VOLUMES = 0 0 0 155 0 417 0 404 365 104 278 0 1813
PEAK HR.
FACTOR: - 0.000 0.858 0.926 . 0.910 0.208
CONTROL: signalized
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Intersection Turning Movement
Prepared by: Southland Car Counters

N-S STREET: I-15 SB Ramps DATE: 3/3/2005 LOCATION: City of Fallbrook
E-W STREET: Pala Rd. DAY: THURSDAY PROJECT#  05-3055-002
NORTHBOUND SOUTHBOUND . EASTBOUND WESTBOUND
) NL  -NT NR SL ST SR EL ET ER WL WT WR  TOTAL
LANES: 0 0 0 S = B8 1 . 0 1 1 1 1 0
1:00 PM
1:15PM
1:30 PM
1:45 PM
2:00 PM
2:15 PM
2:30 PM
2:45 PM
3:00.-PM
3:15PM
3:30 PM
3:45PM :
4:00 PM 48 89 172 69 59 163 600
4115 PM ; 56 86 181 .76 300 140 569
4:30 PM 45 101 - 141 54 32 139 512
4:45 PM 43 77 153 51 31 165 i 520
5:00 PM 50 102 . 181 62 33 146 574
5:15 PM 32 87 T 144 56 28 157 504
5:30 PM 32 72 161 65 29 113 472
5:45 PM 40 73 161 et 23 178 518.
6:00 PM 3
6:15 PM
6:30 PM
6:45 PM
TOTAL NL NT NR SsL ST SR EL ET ER WL WT  WR | TOTAL
VOLUMES = 0 0 0 346 0 687 0 1294 477 | 265 1201 0 4270
PM Peak Hr Begins at: 400 PM
PEAK
VOLUMES = 0 0 0 192 0 353 0 ~ 647 250 | 152 €07 0 2201
PEAK HR. : ' )
FACTOR: 0.000 0.933 0.873 0.855 0.917

CONTROL: signalized




Intersection Turning Movement

Prepared by: Southtand.Car Counters

N-S STREET: .I-15 NB Ramps DATE: 3/2/2005 LOCATION: City of Fallbrook
E-W STREET: Pala Rd. DAY: WEDNESDAY PROJECT#  (0S5-3058-003
NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
NL NT NR SL ST SR EL ET ER WL WT WR TOTAL
LANES: .5 5 1 0 0" 0 1 1 -0 0 1 1
6:00 AM
6:15 AM
6:30 AM
6:45 AM .
7:00 AM 45 12 94 46 40 11 248
7:15 AM 50 28 102 60 48 16 304
7:30 AM 42 23 88 72 44 15 284
7:45 AM 59 23 103 70 49 20 324
8:00 AM 68 38 70 47 32 12 267
8:15 AM 48 34 97 53 32 20 284
8:30 AM 43 33 83 58 47 12 276 -
8:45 AM 48 25 g9 69 32 10 283
9:00 AM :
9:15 AM
9:30 AM
9:45 AM
10:00 AM
10:15 AM
10:30 AM
10:45 AM
11:00 AM
11:15 AM
11:30 AM
11:45 AM
TOTAL NL NT NR SL ST SR EL ET ER WL WT  WR-| TATAL
VOLUMES = 403 0 216 0 0 0 736 475 0 Q 324 116 2270
AM Peak Hr-Begins at: - 715 AM
PEAK
VOLUMES = 219 0 112 0 0 0 363 249 0 0 173 63 1179
PEAK HR.
FACTOR: 0.781 0.000 0.884 0.855 0.910
CONTROL: signalized
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Intersection Turning Movement
Prepared by: Southland Car Counters

N-S STREET: I-15 NB Ramps DATE: 3/2/2005 LOCATION: City of Fallbrook
E-W ST .ZET; . Pala Rd. DAY: WEDNESDAY PROJECT#  05-3059-003
NORTHBOUND SOUTHBQUND EASTBOUND WESTBOUND
NL NT NR SL ST SR EL £l ER WL  WT  WR  TOTAL
LANES: 5 5 1 0 0 0 1 1 0 0 1 1
1:00 PM
1115 PM
1:30 PM
1:45 PM
2:00 PM
2:15PM
2:30 PM
2:45 PM
3:00 PM
3:15PM
3:30 PM .
3:45 PM .
4:00 PM 102 : 54 188 97 136 41 618
4:15 PM 130 34 130 60 107 - 38 459
4:30 PM 109 34 116 60 100 34 453
4:45 PM 98 43 144 74 119 30 508
5:00 PM 124 42 126 55 96 25 468
5:15 PM 138 49 121 67 70 30 475
5:30 PM 125. 49 ' 122 62 88 18 464
5:45 PM 106 39 123 73 61 16 418
6:00 PM
6:15 PM
6:30 PM
6:45 PM
TOTAL NL NT NR SL ST SR EL ET ER WL WT WR | TOTAL
VOLUMES = 932 0 344 0 0 0 1070 548 0 0 777 232 3903

PM Peak Hr Begins at: 400 PM

PEAK -
VOLUMES =

PEAK HR.
FACTOR:

CONTROL:

439 0 15| 0 0 0 |58 290 0 |0 462 143 | 2078

0.921 0.000 0.762 0.855 | 0.841

signalized
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Volumes for: Thursday, February 24, 20057 Gty: pala Project #: 05-3060-001
Location: Pala Rd  btwn Old Hwy 395 & I-15 .
AM Perigd NB SB E8 W8 PM Perigd NB S8 E8 W5
00:00 26 &3 12:00 164 172
00:15 21 47 12:15 155 172
00:30 13 36 12:30 g 151 151
‘00:45 26 92 40 186 278 12:45 157 627 177 672 1292
01:00 20 29 13:00 . 168 184
01:15 23 20 13:15 154 173
01:30 20 27 13:30 153 180
01:45 20 83 33 109 192 13:45 194 669 195 732 1401.
02:00 18 25 14:00 167 212
02:15 14 17 14:15 186 207
02:30 14 28 14:30 _ 198 212
02:45 6§ 52 27 97 149 14:45 201 752 188 819 1571
03:00 14 16 15:00 214 205
03:15 15 24 15:15 156 233
03:30 14 24 15:30 _ 227 252
. 03:45 12 55 37 101 . 156 15:45 ' 230 867 233 <03 1770
04:00 11 24 15:00 206 prgl
04:15 24-_ 47 16:15 220 226
04:30 38 62 16:30 250 242
04:45 .39 112 74 207 319 16:45 . : 189 865 255 995 1860
05:00 49 97 17:00 214 242
05:15 69 120 17:15 235 228
05:30 - 92 146 17:30 178 40
05:45 127 337 167 530 867 17:45 214 B40 200 910 1750
06:00 114 171 18:00 ‘ 183 248
06:15 161 184 18:15 180 195
06:30 201 188 18:20 : 155 189
06:45 176 652 192 735 1387 18:45 163 681 153 785 1465
07:00 170 212 19:00 131 138
07:15 217 210 /19:15 o102 112
07:20 217 - 180 19:30 - 109 91
07:45 198 802 200 802 1604 19:45 105 447 101 442 888
08:00 239 185 ' 20:00 103 119
08:15 165 190 20:15 73 103
08:20 202 163 20:30 86 89
08:45 165 771 194 734 1505 20:45 81 343 70 381 724
09:00 202 175 21:00 74 vl
09:15 162 165 2115 53 74
09:30 172 162 21:30 33 82
09:45 ‘180 726 179 681 1407 21:45 65 301 70 308 509
10:00 183 178 22:00 &3 &3
10:15 185 156 22:15 9 58
10:30 179 162 72:30 &6 57
10:45 162 719 149 645 1364 22:45 55 249 63 245 494
11:00 185 142 23:00 ' 32 50
11:15 154 184 23:15 .35 51
11:30 169 154 23:30 39 44
11:45 179 687 141 621 1308 23:45 25 131 44 189 320
Total Val. 5088 5443 10536 ' _ 6772 7381 14153
) Daily Totais
NB SB 3:] WB Cambined
11860 12828 24689
- snmas wuw ene e AM . PM
“Split% 7 48:3%:-. SI.7% 42.7% . = 47.8% 52.2% 57.3%
.7 0630 07is ' 1545 7. 1600 155
802 1646 906 985 1879
BT L= - 110 ol PR © @9 0.er 0.85




Volumnes for: Thursday, February 24, 2005~ City: pala Project #: 05-3060-002
Location: Pala Rd btwn Pankey Rd & I-15
AM Perod NB S8 E3 WEH PM Parjgd NB SB F8 WB
00:00 ' 9 67 12:00 108 77,
00;15 9 65 12:15 112 B4
00:30 15 30 12:30 100 100
00:45 19 52 32 194 245 12:45 117 437 98 359 798
01:00 19 ' 28 13:00 104 82
01:15 15 22 13:15 103 77
01:30 2 24 13:30 106 102
01:45 13 60 20 o4 154 13:45 119 4327 92 353 785
02:00 14 23 14:00 129 106
02:15 12 15 14:15 138 107
02:30 13 28 14:30 137 124
02:45 19 58 22 89 147 14:45 141 545 102 438 984
03:00 17 16 15:00 136 - 104
03:15 15 22 15:15 135 120
03:30 15 14 15:30 131 136 s
03145 11 58 20 72 130 15:45 140 542 134 504 1046
04:00 " 15 14 16:00 128 156
04:15 1 16 16:15 108 135
04:30 10 14 : 16:30 117 148
04:45 8 34 26 70 104 16:45 121 474 125 555 1039
05:00 13 22 17:00 111 153
05:15 13 27 17:15 117 123
05:30 27 34 17:20 87 107
05:45 36- 95 42 125 220 17145 93 408 100 483 891
05:00 43 44 18:00 a1 a5
06:15 42 55 18:15 105 94
05:30 st . 56 18:30 100 aq
06:45 65 201 78 233 434 18:45 B8 384 74 357 741
07:00 74 &8 19:00 73 76
07:15 78 2 19:15 71 72
07:30 & g4 19:30 60 67
07:45 83 318 55 290 &08 19:45 57 261 50 265 526
08:00 91 82 20:00 53 689
08:15 89 72 20:15 50 41
08:30 91 71 20:20 45 58
08:45 86 357 63 294  &51 20:45 47 195 48 218 412
09:00 93 86 ' 21:00 50 50
09:15 99 70 21:15 53 48
09:30 87 78 21:30 47 54
09:45 86 365 80 314 679 21:495 45 195 55 208 403
10:00 57 85 22:00 41 48
10:15 108 a8 22:15 39 38
10:20 104 78 22:30 40 50
10:45 114 423 72 324 747 72:45 37 157 45 182 339
11:00 77 &0 23:00 33 6
11:15 97 72 23:15 27 41
11:30 b7 71 ) 23:30 29 0
11:45 97 343 68 271 614 23:45 31 120 M4 161 281
Total Vol. 2364 2370 4734 4151 4092 8243
Daily Totals
NB S8 EB 2 WB Combined
6515 6482 12977
o AM PM
“Spiitoe 49.9% 50;1% I6.5% 50.4% 42:6%  B63.5%
PeakcHour .. e 09:30 .10:00: - ans 1545 15125
Voiume: * 423 iR 787 552 sm 1090
© 093 oS4 0.95 0.98 0.32 0.96

TREREY e,

&<



Volumes for: Thursday, February 24, 2005~ City: pala Project #: 05-3060-007
Location: Pala Rd btwn Rice Canyon and Pankey Rd
AM Period _NB S8 £3 WB PM Pearind  NB E3 W8
00:00 11 50 12:00 135 65
00:15 9 67 12:15 110 76
00:30 16 24 12:30 109 128 .
00:45 20 55 59 200 255 12:45 133 487 118 387 874
61:00 18 44 13:00 123 106
aL:1s 18 20 13:15 123 &4
01:30- 14 36 13:30 114 112
01:45 13 & 23 13 186 13:45 133 493 134 416 ‘- 909
02:00 15 31 14:00 154 95
02:15 15 25 14:15 128 109
02:30 15 27 , 14:30 141 182
02:45 22 67 26 109 176 14:45 154 577 122 508 1085
03;00 12 26 15:00 126 127
03:15 12 28 15:15 128 131
03:20 5 33 15:30 150 166
03:45 12 41 20 107 148 15:45 167 581 142 58 1147
04:00 12 19 16:00 134 219
04:15 15 15 16:15 106 169
04:20 12 20 16:30 136 161
04:45 12 S1 26 80 131 16:45 139 515 125 g74 1189
05:00 17 z7 17:00 110 154
05:15 23 36 17:15 130 161
05:30 38 2 17:30 84 130
05:45 40 118 28 113 231 17:45 97 421 112 557 978
06:00 ) 40 18:00 57 98
06:15 7 49 18:15. 20 101
06:20 73 43 18:20 100 77
0§:45 83 245 68 200 445 18:45 B9 406 82 358 U764
© 07:00 as 73 19:00 &7 74
07:15 ‘83 54 19:15 §7 74
07:20 9 | 72 19:30 &8 78
07:45 95 362 39 238 600 19:45 60 2583 60 286 549
08:00 108 73 20:00 54 50
08:15 97 65 20:15 &4 58
08:20 100 57 20:30 50 53
08:45 84 389 &5 263 654 20:45 47 215 48 215 430
09:00 9% 53 ‘21:00 55 41
09:15 121 5] 21:1§ 47 44
09:30 86 67 21:30 80 54
09:45 101 404 65. 251 655 21:45 S5 217 54 193 410
© 10:00 106 74 22:00 54 58
10:15 130 65 22:15 38 32
10:30 144 58 22:30 48 48
10:45 134 514 65 262 776 22:45 46  1B4 56 202 386
11:00 93" 53 23:00 35 51
11:15 959 83 23:15 33 47
11:30 104 81 23:30 2 60 _
11:45 . 119 415 68 287 702 23:45 43 133 44 202 335
Total Vol. 2725 2235 4960 4492 4564 9056
Daily Totals
NB SB EB WB Cambined
= = : 7217 6799 14016
- AM PM
Split % 54.9% 45.1%. 35.4% - 49.6%. S0.4% - 64.6%
Peak Hour ILdSs TS L. o . =roisas O sse 1530
iVoiume. TR - 589 - ‘696 1253
0.66 .88 0.79 0.89

" BHEF




Volumes for: Thursday, February 24, 2005~ City: pala Project #: 05-3060-006
Location: Pala Rd btwn Course Canyon and James Ln )
AM Period NB S8 EB WB PM Pardod NB SB EB W8
00:00 o 4 62 12:90 128 55
00:15 11 ot 12:15 112 108
00:30 17 47 12:30 108 127
00:45 20 57 55 208 265 12:45 121 465 97 387 856
01:00 23 40 13:00 131 74
01:15 18 38 13:15 123 g3
01:30 15 36 13:30 108 132 .
01:45. 15 71 34 148 219 13:45 139 501 111 405 %06
02:00 2 26 14:00 170 88
02:15 18 26 14:15 119 157
02:30 15 31 14:30 130 132
02:45 28 84 33 116 200 14:45 . 157 576 121 498 1074
03:00 15 28 15:00 124 131
03:15 14 41 15:15 143 159
:30 6 26 15:30 144 155 -
03145 14 45 23 118 167 15:45 146 557 186 632 1189
04:00 15 21 16:00 140 166
04:15 14 2 16:15 111 149
4:30 16 25 16:30 130 159
04:45 18 &8 23 91 154 15:45 126 - S07 134 608 1115
05:00 12 34 17:00 106 192
05:15 21 29 17:15 132 121
0s:20 47 .25 17:30 2 121
05:45 47 127 38 126 253 17:45 97 407 % 530 037
06:00 62 34 18:00 85 102
06:15 49 46 18:15 109 78
06:30 70 84 18:30 a 73
06:45 101 282 71 215 497 18:45 85 361 70 329 530
07:00 94 43 19:00 65 79
a7:15 . 87 65 19:15 &4 67
07:30 110 &4 . 19:30 86 &4
07:45 89 380 59 237 617 19:45 56 251 S1L 281 512
08:00 108 - &3 20:00 53 &5
08:15 107 &0 20:15 x| 47
08:20 g4 52 20:30 51 59
08:45 89 388 67 247 635 20:45 40 207 42 213 420
09:00 101 59 21:00 47 4“4
09:15 117 56 21:15 50 58
09:20 91 65 21:30 54 48
09:45 100 409 80 261 670 21:45 5 210 & a7 427
10:00 115 62 22:00 51 3
10:15 120 53 2:15 36 43
10:30 150 64 22:30 40 43.
10:45 128 513 63 248 761 22:45 51 178 55 181 359
11:00 57 &6 23:00 34 40
11:15 94 g 23:15 35 .58
11:30 138 77 23:30 21 82
11:45 . 117 446 106 333 779 23:45 44 134 48 206 340
Total Vol. 2869 2348 5217 4353 4467 8325
Daily Tatals
NB SB WB Combined
6815 14042
e sa samses - AM !
‘Splig%% ™ 53.0% 45.0% 3Z.2% .50.6% 62.8%:
peak Hour .. _ 10:00 . .. 11:45. . 13:45 G Tasas T ogsus”
Velume. . . - 513 ‘3% 861 - 567 1240
BHE T T 026 0 1 0.20: 0.83

fr\o



'Pq I = AR(-GM'V\‘-\/V{_‘Q_,
' Volumes for: Thursday, March 17, 2005 City: Fallbrook Project #: 05-3107-001
Location: SR-76 (Pala Rd) btwn Jamies Way and Pala Del Norte Rd
I AM Pericd NB S8 EB WB PM Period  NB SB EB WB
00:00 23 50 12:00 107 91
00:15 15 53 12:15 127 95
00:30 10 46 12:30 127 97
00:45 : 11 59 46 195 254 12:45 114 475 68 351 826
01:00 9 45 13:00 aq 110
01:15 11 50 1345 105 %
01:30 11 52 13:30 158 100
01:45 12 43 20 168 211 13:45 112 469 101 407 876
02:00 13 41 14:00 114 78
¥ 02:15 19 34 14:15 123 125
02:30 1 28 14:30 139 %6
02:45 10 53 46 149 202 14:45 106 482 117 416 398
03:00 5 38 15:00 115 138
03:15 . 4 25 15:15 95 107
03:30 7 19 15:30 135 147
03:45 9 25 26 108 133 15:45 137 482 116 S08 390
04:00 6 15 16:00 127 108
I 04:15 11 21 16:18 135 111
04:30 9 26 16:30 140 108
04:45 23 49 30 92 141 16:45 122 524 103 430 354
05:00 27 26 17:00 124 81
05:15 24 42 17:15 138 101
0s:10 58 43 17:30 161 97
05:45 61 170 49 160 330 17:45 173 596 86 365 961
! 06:00 37 48 18:00 148 59
06:15 43 51 18:15 146 87
06:20 : 75 52 18:30 154 B2
06:45 59 224 63 214 438 18:45 129 577 8 314 891
07:00 72 83 19:00 99 66
07::5 71 77 15:15 104 73
07:30 95 61 19:30 67 66
l 07:45 91 329 51 252 581 19:45 66 336 S5 261 597
08:00 74 36 20:00 55 43
08:15 %0 79 20:15 78 88
08:20 98 70 20:30 _ 53 n
08:45 76 338 75 260 598 20:45 53 239 61 284 503
09:00 . 104 56 21:00 40 83
09:15 38 68 2118 53 a7
I 09:30 115 71 21:30 38 45
09:45 127 439 55 250 689 21:45 40 171 92 267 438
10:00 107 66 22:00 3s 214
10:15 111 74 22:15 " 37 170
10:30 112 81 22:30 44 108
10:45 131 461 75 296 757 22:45 35 151 103 595 746
11:00 122 89 23:00 12 107
' 11:15 132 58 23:15 37 89
11:30 131 89~ 23:30 26 62
11:45 115 500 82 318 818 23:45 2 97 78 336 433
' Total Val. 2650 2462 5152 4595 4514 9113
Daily Totais
NB S8 E3S wa Cambined
7289 5976 14255
: . AM PM
Split %- 52.2% 47.83% 36.1% 50.5% 49.5% 632.9%
' Paak Hour 10:45 11:45  11:45 17:20 22:00 15:30
o

Volume 516 J6s 34; & 428 595 1016
P.H.F. 0.28 0.34 0. 0.51 0.70 0.30
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Bather Belrose Boje, Inc. SPEEDPLOT Program

L 4 R

JISTED SPEED LIMIT....55

2 1
3 i
4 0
5 L
6 3
7 6
8 7
9 10
0 S
1 10
2 7
3 12
- 10
3 4
5 7
7 3
3 3.
} 2
) 1

0

2

1

0

0

X

0

1

ot e

hHZEHO™E Y

20y

4 Blk. SR76 LOCATION 24
W/O PANKEY RD to E/O BRIDGE

EB+WB 50TH PERCENTILE SPEED................. 52
7/27/99 85TH PERCENTILE SPEED............... . . 56
1300 10 MPH PACE SPEED.......... 47 through 56
. PERCENT IN PACE SPEED.............. 82.0
PERCENT QVER PACE SPEED........ R 12.0
PERCENT UNDER PACE SPEED............ 6.0
RANGE OF SPEEDS............,.... 42 to 6
VEHICLES OBSERVED. . . ... Do wmevain  F o ¥ R 100
AVERAGE SPEED..................... .. 52.2
+————+~———+—-——+——-—+————+——w—+-—-—+————+—~——+————+
100 ******************************100
e %k Yoo -
80 * % % : 90
80 * ' 80
- % -
70 - 70
- k3 -
60 60
- * -
50 * .50
40 * ' 40
30 * 30
20 * - 20
10 * 10
- * % -
O*** 0
+—~——+—~—~+~—F—+—h—~+————+—-~—+————+——-—+~—~-+~———+
42 52 62 72 82 82
+-—-—+————+————+~———+——~—+~-——+————+—~——+—-——+———-+
20 20
15 ~ 15
= * : -

- c % = -
10 * ok ko ' 10
- Kkk koA - ) =
s Fhk kK -
= ko okok ok ok ok ok -

- Khkhkkkhkx % -

5 Khk* A krkok % 5
- Hodk s g gk vk ok Kk ke -

- ************ =

- : ************ * * . -
- **************** k3 * % i -
s e T RS S e St SR



Bather Belrose Boje, Inc. SPEEDPLOT Program .

REET . v oo 3 Blk. SR76 LOCATION 3
MITE . o o s=ssi s o = simimein = WITHIN 20 MPH CURV toO I’
RECTION (S) «cvvvvnen EB+WB 50TH PERCENTILE SPEED........---" R 25
e o U =t 7/27/98% 85TH PERCENTILE SPEED.......covecc:---. 27
U S 0900 10 MPH PACE SPEED.......--. 19 through 28 II
STED SPEED LIMIT....55 . PERCENT IN PACE SPEED........ec---- 93.0
PERCENT OVER PACE SPEED..........--- 7.0
' DPERCENT UNDER PACE SPEED.........- .. 0.0 E
CUM. RANGE OF SPEEDS.....ococensensr: 19 to 35
JEED NO. PCT. PCT. VEHTICLES OBSERVED. ....ccocesrnsecsns 100
mmmmm=cossSsssmEss AVERAGE SPEED. ... cvornrnessnnsssosss 24.6
9 4 4.0 4.0 _ EI
0 4 4.0 8.0 +-—-—+-—--+--—-+——--+--—u+—-u—+-—--+-—-—+——--+-w—-+
11 6 6.0 14_0 100 'k***********:ﬂc**************************100
12 11 11.0 25.0 - o x ok _ - !
23 g 9.0 34:0 90 * S0
24 13 13.0 47.0 C- - .
25 15 15.0 62.0 U 80 * 80 !
26 16 16.0 78.0 M - .
X 10 10.0 88.0 70 70
28 5 5.0 93.0 P - =
29 3 3.0 96.0 E 60 * soE
30 i 1.0 97.0R - =
33 2 2.0 99.0 C 50 50
32 0. 0.0 99.0 E -~ * K, !
33 0 0.0 99.0 N 40 _ 40
34 o 0.0 99.0 T -~ * -
35 1 1.0 100.0 S 30 3ol
- * -
20 20
- * =
10 * 10'
- =
0 , 0
+*‘——"+‘—'-"+"—-*-+-‘—-—+—'*—-+"—F—+—"—'+"-—'*+"——"+*—“-+ I
19 29 © 39 49 59 69
+—*——+-——-+-ﬂ—~+—-——+-———+—ﬂ—-+~—r—+————+——w—+—ﬂ—~+
20 ' . 2Dl
_ * e l
P 15 ek 15
E = o g -
R - ra— = l
c - % k% o
E - * dedek -
N 10 *  kodkokok 10
T N do e 9 Kk Kk _ |
s - Rk TR -
o * kw ok k Kk -
! dok ok kKKK - 1
. .

5§ kkxkkkEX
Ld kR kokk Rk ok ok
L kkkkRkkEkKKK

_ % e v v v ok gk ok %k ek * -
_kkkEkhkkhhkKk Kk Ak * -
e s sttt Sk izt ki i

e S i i




Bather Belrose Boje, Inc. SPEEDPLOT Program

Q0!

WINHFOWONOUIL WNHOG WD

(=]
o

HORNRGMB®B

................

..........

2 Blk. SR-76 LOCATION 2

EAST OF 20MPH CURV to

_***************** *

* o okkok ko ok ok ok
H Ok ko ok ok R ok Rk
s ot e K ok ok vk R K sk e

EB+WB SOTH PERCENTILE SPEED................ . 33
7/27/99 85TH PERCENTILE SPEED............... . . 36
1000 10 -MPH PACE SPEED <o 5 5 a0 29 thrDugh 38
55 PERCENT IN PACE SPEED.............. 86.0
PERCENT OVER PACE SPEED............. 5.0
PERCENT UNDER PACE SPEED............ 8.0
RANGE OF SPEEDS.........ouo.... 25 to 43
VEHICLES OBSERVED................... 100
AVERAGE SPEED................... .. .. 33.0
+;———+———-+—-——+———-+———;+————+—~—~+—-~—+——--+———-+
100 ************************************100
= * % -
S0 * 90
C. = * =
U 80 * 80
M - -
70 * 70
P - =
E 60 * 2 60
R @ i -
C 50 * 50
B 2 -
N 40 40
T v - - -
S 30 30
20 * 20
“ £ =
10 * 10
= - -
0** D
-+—~—-+———~+—~—~+————+——~—+————+-——~+—~——+—~——+——~~+
25 35 45 55 65 75
+-———+—-——+—‘—“+——-—+———“+——“—+-“--+*-"—+"—-—+————+
20 20
- * =,
¥ * -
P 15 * 15
E = * -
R - *  x a
c - * %ok =
E - * x _
N 10 * Rk Kk 10
R *ohk k% =
S - TR %k -
= % K ok ook ok -
= Khkkkhkn * -
Fhhkhhkkeh *x 5

*




Bather Belrose Boje,. Inc. SPEEDPLOT Program I

TREBE o 5 o smmres 5 & 8 8w 1 Blk. SR-76 LOCATION 1
ITMITRE s o 2 e & 5 o oo VERBLOOM DAIRY to '
TRECTIONTE) vio5 55 3 s EB+WB S0TH PERCENTILE SPEED.: . s »semws s v s s 42
7\ & 7/27/99 85TH PERCENTILE SPEED. .. ... 'cuuuuunwnn. 45
TME . o o e tvmenemeneens 1100 10 MPH PACE SPEED..........36 through 45 I
OSTED SPEED LIMIT....S5 : PERCENT IN PACE SPEED.............. 84.8
PERCENT OVER PACE SPEED. ....cuevevn.. 12.3
: PERCENT UNDER PACE SPEED..........-. 3.0
_ CUM. RANGE OF SPEEDS. . .o vt vvneeennnnn 29 to 54
PEED NO. PCT. PCT. VEHICLES OBSERVED. . ot v vveevrms e 99
cmsmomss—cooosssssSSs BVERARE SPERED s 5 & 5 siamum o o & s & « 5 » 41.6
29 1 1.0 1.0
30 0 0:0 1.0 T ettt e e
31 0 0'0 1_0 100 ****************************100
32 0 0.0 1.0 - * %k ok ok k -
33 0 0.0 1.0 90 *% gp *t
34 L 2.0 2.0 € = _ " -
35 L IO 3.0 U 80 * ' - 80
36 6 6.1 9.1 M - * ' = l
37 4 4.0 13.1 70 70
38 5 5.1 18.2 P - =
39 12 12.1 30.3 E €0 * 60
40 .9 9.1 39.4 R - -
41 10 10.1 49.5 C 50 * 50
42 12 12.1 61.6 E - ; - I
43 11 11.1 72.7 N 40 - * 4o
44 8 8.1 80.8 T - -
45 7 7.1 87.9 8 30 ; * ) 30
46 4 4.0 91.9 - = I
47 1 1.0 92.9 20 * 20
48 1 1.0 93.9 - * -
49 1 1.0 94.9 10 * - 10|
50 0 0.0 94.9 - * _ -, =
51 2 2.6 97.0 D x ok k Kk ’ : 0
52 2 2.0 99.0 o . et e I
53 0 0.0 89.0 29 39 49 59 69 . 79
54 1 1.0 100.0 . e S e e e it &
20 x ) ' ZOI
P 15 ) 1_5_I
E s - -—
g =
C e +* * -
E A * * K -
N 10 T 10
T - - *kokok ® ) ) -
S - Wk Yk Rk . -
= ) k ok kR Kk oxF -
g * *ok ok Rk W kR -

wm

% ko ke kek ok kK

- *hkhkkkhkkhkk Rk -
> % %k %k ke k% %k ke ke ek =
- Joode P v doode v v e ke e * % =
- % FhkhkhkkhhhkhkhFrhhdkdhh *k ¥ =

i e e e Atk sttt Sttt




Bather Belrose Boje, Inc. SPEEDPLUL rrougilauw

REET . ¢ voaassesammsen 0 Blk. State Route 76 (Cars)
MITS., . ¢ s @ @ & o amwrarens East of I-15 to 25 MPH Curve
CRECTION(S).....;....Westbound 50TH PERCENTILE SPEED........ [ 27
TR o mmie o o = H6 8788 4 & & wies 08/15/2002 85TH PERCENTILE SPEED.........-...- . ..30
[ME. .2 ccroooenanaeann=n 2:00PM 10 MPH PACE SPEED.......... 24 through 33
3STED SPEED LIMIT: /- «25 ' PERCENT IN PACE SPEED.........-- e &6
' PERCENT OVER PACE SPEED.........---- 0.0
PERCENT UNDER PACE SPEED.......-..-.. 5.4
CUM. ' RANGE OF SPEEDS. ..« cctunnnenans 19 to 3
PEED NO. PCT. PCT. VEHICLES OBSERVED....L .............. 37
——================= o AVERBGE SPEED. .- caweasacssasnesenens 27..2 i
19 I 2.7 7
20 0 0.0 2t +-—v«+—~——+”~——+~———+——~—+—»—-+--——+——~—+-~——+—-—~+
21 0 0.0 2..7 100 ek kkkkF Rk kR AR Rk Rk kR AR R K E R KT R XXX X%] 00
22 0 0.0 257 - ) * % -
23 1. 2.7 5.4 S0 a0
24 2 5.4 10.8 C° - * -
25 6 16.2 27.0'U 80 * ' 80
26 7 18.9 45.9 M - -
27 4 10.8 56.8 70 * 70
DT i e = - a2 B e e . -
29 4 10.8 81.1 E 60 T T T T T TTw0
30 2 5.4 B86.5 R - * -
31 3 8.1 ©9%4.6 C 50 50
32 0 0.0 %4.8 B - * -
33 2 5.4 100.0 N 40 40
T - -
S 30 30
- * -
20 20
10 * 10
& e
g - . 0
+~——-+—-~—+————+———«+---w+—--—+—~——+——-—4—~——+————+
19 29 39 49 59 69
G e o e B i e S R e e R S SRSy
20 2C
= e B om
=3 +* - =
= * _
= * %k ) &
P 15 * ok 1=
E - *k ok =
r - ok ok -
c - *%k ) =
E - * %k Kk K ' -
N 10 *ok Kk kK 1t
T - ok k kK 2 =
S *kkEkEx * -
P *hk*Ekx * : =
w *k*kk*tx * -
*dhkErErkkhkx *
= kkkkkEEE K s
- khkkrEEERF Kk A . _
- kT hkiTthkk “w -
o~ kkkxkkFRER K oy
+--——+———-+——--+—-——+—-——+———-+———-+———-+———-+-—--+
19 29 39 49 59 69

SPEED IN MILES PER HOUR




Bather Belrose Boje, Inc. SPEEDPLOT Program

BB o o wsrsioes ® W SEREEEY L g

JSTED SPEED LIMIT....25

EED NO
.7 1
.8 2
S 5
0 2
1 2
2 4
3 2
4 2
5 - 0
6 2
7 0
8 1

.........I..l.....l.i---

b

[

> O mo mom

0 Blk. State Route 7§ (Trucks)
East of I-15 to 25 MpH Curve

SOTH PERCENTILE. SPEED........... . ..... 99

Westbound
08/15/2002 85TH PERCENTILE SPEED................. 24
2:00pPM 10 MPH PACE SPEED.......... 17 through 26
PERCENT IN PACE SPEED............. . 85 .7
PERCENT OVER PACE SPEED............. 4.3
PERCENT UNDER PACE SPEED............ 0.0
RANGE OF SPEEDS................. 17 to 28
VEHICLES OBSERVED................... 23
AVERAGE SPEED...................... .21.4
+————+————+————+————+~——-+——j—+——-~+~-—~+~———+——~—+
100 ) ****************************************100
- %% 5
.90 90
& < ¥ % -
U 80 * 80
M - -
70 * 70
P - &
E 60 60
R - &
C 50 * 50
E - * 5
N 40 40
T - % -
S 30 30
20 20
- % 2
10 10
-k i
0 0
+—~—-*————+—~—-+———~+——-—+——ﬁ~+~——-+—~——+-~—-+—-—~+
17 27 37 47 57 67
+—~—-T—-—-+—-—~+————+~———+——~—+-——~+~——H+—-—~+h—~~+
20 * 20
i *.
- % -
- % % "
- x * £
P 15 * =* 15
E - * % 2
R - % =% Z
C = % - % &
E - * = G
N 10 *» =* 10
T - FThhkThkEr * p
S - TEhkFEETAE + -
- kkdkkkEk & -
- kkErhEE % .
5 kkkkihk * : 5
—kkkkc kA E ok % o _
—kkkEkobhkt * % g -
—kkkhkokkhkr * & ) @ =
—kkkkFREE k¥ _ .
+————+——-—+—-—-+—~—-+——-—+-—ﬂ—+———-+—r—~+——;—+————+
17 27 37 47 57 6/

_SPEED IN MILES PER HOUR
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bBather Belrose Boje, Inc. SPEEDPLOT Program
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ISSUES

1.

Increazses in the amount of autcmebile use have resulted in increased
congestion on the region’s rcadways.

Discussion: The dramatic rise in automobile use has far surpassad the
ability of the County and other jurisdictions to upgrade and maintain the
highway and road system. -As the number of vehicles on the roadways has
increasad, the expansion of existing roadways and the construction of new
roadways has not kept pace. Betwesn 1978 and 1988, automobile
registrations increased by 64% while increases ‘in local sirset and road
mileage only rose by 18%. As a result, certain roadways are functioning
at a Level of Service "E" or "F" on a routine basis.

A LOS "C",-Whjch allows for stable traffic flow with room to maneuver, is
3 generally accapted level to strive for in new development. At this
Tevel, traffic generally flows smoothly, although freedom to maneuver
within the roadway is somewhat resiricted and line changes require
additional cars. : .

However, thers are ‘some cases wherz development cannot achieve z LOS "C"
on off-site roadways.. For-finStznce, there are areas wherz the existing
development patzarn pracludass the addition of Tanes ar other mitigation
or when the community is opposad o cartain improvements to maintain a
LIS "C". Additionally, thers ars existing roadways in the County that .
are currantiy operating below 'a LOS "C". Such cases are currently
excaptions and generally occur when thera is insufticient right-of-way to
expand or modify a roadway or when the existing developmant in the ars=a
has- generatad more traffic than anticipatad. In thess casas a Level of
Service "D" is acceptable on off-sits roadways. At this Tevel, small
increases in flow cause substantial deteriorition in service. Fresdom to
maneuver is limited and minor incidents can cause substantial
intarruption in the traffic {Jow: ' '

When the roadway systam reaches a LOS "E" or “F', ar new development
would push it to.LOS "€".ar "F", new development should nat be approved
unless the project can mitigate the LOS "E" or contribute a fair share to
a program to mitigate the project’s impacts, unless a §tatament of ‘
overriding findings can be made. =

In order to control the amount of trafiic on the roadways, and .
subsequently the amount of congéstian, it is necassary to apply the LOS.
measurement to all roads that are impacted by a proposed project. The
effect of a project on the road system varies.from.project to project.

-Que to the size and type of profect, the type and capicity of roads

sarving the project, the amaunt of traffic generatsd by the development
and the existing development pattsrn, the impact will vary from one

project to anather. Ta apply a LOS standard to only major or larger

capacity roads or to within a specified geographic distancs of a project
could result in an inadequatz review of the impacts of a project and
create the potential for increisesd congestion. Therafore, project
impacts should be assessed on a case-by-case basis.

Kil-4-1%
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GOALS, OBJECTIVES, POLICIES AND TMPLEMENTATION MEASURES

GOAL

A SAFE, CONVENIENT, AND ECONOMICAL INTEGRATED.TRANSPORTATION SYSTEM
INCLUDING A WIDE RANGE OF TRANSPORIATION MODES. ,

| OBJECTIVE 1:

A Level of Service "C" ar better on County Circulation Element rgads.

Pd1icz‘1 : New davelopment shall provide nesded roadway expansion and
improvements on-site to meat the demand created by the development, and
‘to maintain a Lsvel of Service "C" on Circulation Elﬂment Roads dur1ng

peak traffic hours. New development shall provide off-site improvements
designed to contributa to the averall achievement of a ane1 of Servwca

"D" on Circulation Element Roads.

Imo1emenLat1on Measure 1.1,1: Review all development proposals to
determine_both their 'short-term and long-term impacts on the roadway
system. Tne area of impact will be det=rm1ned basad ‘on the size,

type and location of the project; the traffic generated by the
project; and the existing circulation and dave1opment pattern in the
area. [0OPW, DPLU] oo

Implementation Measura 1.1.2: Require, as a condition of approval
at discretianar/ projects, Tmorovemenus or other measurss necassary
to mitigate traffic impacts fo avoid reduction in the existing Level
07 Servics below "C" on on-sita Circulation Element roads. [DPLU

DPW]

Tmu1amnnratwon Measure 1.1.3: Requirs, as a condition of approval
of discretionary projects which have a significant impact on
‘roadways, improvements or other measures necassary to mit 193L=
traffic impactis to avoid reduction in the existing Lavel of Servica
below "D" on off-site and an-site abutt ting Circulation Element
roads. New development that would s1gn1r1cant1y impact csnges;xon
on roads at LOS "E" or "F", either currently or as a rasult of the
-progec;, will be denied un]ess impravements are scheduled to
increase the LOS ta "D“ or better ar appropriate n1t1gat1on is
provided . Appropriate mw;1gat1on would include a fair shars
contributien in the form of road improvements or-a fair share
contribution ta an established program or project. If impacts
cannot be mitigatad, the project will be denied unless a specific
statement of overr1d1na findings. is made pursuant to Section
15091(b) and 15093 of the State C;QA Guidelines. [DPLU, DPW}

Implementation Measurs 1.1:4: Whenever poss1ble on development
propesals, require that access to parcals adjacent to roads shown on
the Circulation Element be limitad to side sireets in order to
maintain through 'traffic flow. [OPW, DPLU]
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2.3 Regional and Local Traffic Impact Analysis Guidelines

San Diego Traffic Engineers’ Council (SANTEC) and the Institute of Traffic
Engineers (ITE) ,
The San Diegs Traffic Engineers” Council (SANTEC) and the local chapter of the
Institute of Traffic Engineers (ITE) have endorsed for use the "Guidelines of Traffic
Impact Studies (TIS) in the San Diego Region.” These guidelines were prepared by a
traffic subcommittee formed by SANDAG. The purpose of the subcommittee was to
develop a model set of guidelines for the analysis of traffic jmpacts for adoption and use
by the varicus jurisdictions in the San Diege region. The goal was to foster more
consistency in the assessment of traffic impacts: in the Sanm Diego region. These’
guidelines establish-a LOS target of LOS D. Impacts would be identified for those
projects that significantly increase the volume and or delay at intersections and road
segments operating belew LOS D (i.e. at LOS E of LOS F) either prior to or as a result
-of the proposed project. These guidelines have not been formally adopted by SANDAG
or lecal jurisdictions, but are currently being used as a guideiine by many local iraffic-
engineering consultants in the preparation of traffic impact siudies in the San Diego
Region.

California Department of Transportation (Caltrans)

The Califernia Department of Transportation. (Caitrans) has prepared a “Gutde far the

Preparation of Traffic Impact Studies.” Objectives for the preparation of this guide

include providing consistency and uniformity in the identification of traffic impacts

generated by loccal land use proposals. In terms of level of service, "Caltrans endeavers -
to maintain a target LOS at the C/D cusp on State highway facilities. However, Caltrans

acknowledges that this may fot always be feasible. In these circumstances, Caitrans

may consider setting the target |LOS at the D/E cusp.” :

City of San Diego

The City of San Diego has prepared 3 “Traffic Impact Study Manual” The purpose is to
provide guidelines to consultants on how to prepare traffic impact studies in the City of
San Diego and to ensure consistency on the preparation of these studies. Impacts are
identified if the proposed project will increase the traffic volume on a rcad segment
above an identified sllowable increase. The better the initial level of service on the road
saegment, the higher the allowable vciume increase.

3.0 TYPICAL ADVERSE EFF ECTS

Typical traffic related impacts are most often associated with traffic congestion an local
roads and the regicnal circulation netwaork. As the San Diego region grows, the number
of vehicle trips that are generated by residents also grows. Historicaily, vehicle trips
have been increasing at a faster rate than that of the population growth. lt is forecasted
that more than 23 million vehicle trips would be made in this region each weekday by
the year 2020. The automobiie is expected to remain the primary method of travel in
the region, but new and widened fresways, increased trolley and bus service, better rail
service, and additional highway improvements would alleviate some of the traffic

[+)0 0

Guidelines for Determining Significance for
Tratfic

1



congestion. SANDAG's 2020 RTP details some of the regional improvements that are
projected to occur within a twenty-year time frame. Impacts associated with traffic,
pedestrian and bicycle safety are mest often addressed at the project level.

4.0 GUIDELINES FOR DETERMINING SIGNIFICANCE

This section provides guidance for evaiuatihg adverse environmentai effects a project
may have on traffic. The guidelines for determining significance are organized into six
. subject areas: .direct vs. cumulative, road segments, intersections, ramps, hazards due
to a design feature, and hazards to pedestrians and/or bicyclists. .

4.1 Direct vs. Cumulative Impacts

The Califonia Eqvironmental Quality Act (CEQA) Guidelines states that environmental
assessments must take in account the “whole of the action” involved, including on-site,
off-site, construciion, and operational impacis. .Also, the environmental assessment
must evaluate project-ievel and cumulative impacts, inciuding direct and indirect
impacts. B '

4.1.1 Direct

Direct impacts are impacts that would result solely from the implementation of the
project. Since CEQA requires a plan to ground assessment, direct impacts are typically
avaluated based upon a comparison af the existing plus project scenaric to the existing
scenaro. When opening day and/or a phased scenario is planned, additional
comparisons. may also be made to determine significance. Where it can be
demonstrated that other projects will reasonably come on-line prior to development of
the proposed project, an cpening day assessment scenario may be used in lieu of the
existing plus preject approach. Caordination with County saaff is recommended to
ensure that proper assumptions are used in the preparation of this assessment
scenario, Direct impacts would cczur when the significance criteria outlined herein is -

exceeded.
4.1.2 Cumulative

CZQA section 15130 provides guidance for assessment of cumulative impacts. Per this
section, CEQA states that cumulative impact assessments shduld be based upon 1) a
list of past, present and probable future projects producing reiated or cumulative
impacts, (includes all projects and if necessary, these crojects outside the control of the
agency), or 2) a summary of projects contained in an adcpted general plan or related
planning document, or in a prior cenified/adopted environmental document which
descrived or evaluated regional or area wide conditions contributing to the cumulative
impact. For most projects, the list of past, present and probable projects appraach is
used for the assessment of cumulative impacts.

Guideiines for Determining Significance for
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For prOJef‘*s that will be implemented and constructed in the near tem, the “list of
projects” approach is typically used in the assessment and evaluation of cumulative

" impacts. The assessment of cumulative projects can also be based upon a summary of
projections contained within an adopted General Plan or related planning documents.
This is typically used when the project includes a change to the County's General Plan
or Zoning Ordinance. Projects that include both a change to near term development
and the County's General Plan or Zomng may be required to provide both levels of
evaiuation.

Section 15130(a) of the State CEQA Guidelines state that cumulative impacts of a
project should be discussed when the project impacts, even though individually limited, -
are cumuiatively considerable. Cumulatively considerable means that the incremental
effects of an individual project are considerable when viewed in connection with the
effects of past projects, the effects of other current projects, and the effects of probabie
future projects. In evaluating cumulative traffic impacts two conditions must be
evaluated: 1) will build-out of all near term projects resuit in a cumulative traffic impact
and 2) does the amount of traffic generated by the individual propesed project
contribute (even in a small part) to that cumulative impact. Both conditions must be met
far an individual project to result in a cumulative traffic impact.

Cumulative traffic impacts are typically svaluated based upon a comparison of the near-
term cumulative projects plus proposed project scenario (list of prejects) to the existing
scenario. If the traffic generated and/or redistributed frem all the near term projects
would result in a cumulative traffic impact then condition one is met. Conditicn two is
evaluated based upen the traffic generated or redistributed by-the proposed project and
the list of projects onto a particular road segment and/or intersection. If the total amount
of traffic generated and/or redistributed exceeds the values provided in Table 1, then
the traffic would be considered cumulatively considerable and the individually proposed
projéct would result in & cumulative traffic impact.

4.2 Road Segments

Exceedance of the following significance guidelines will be considered
substantiai evidence that private development and public improvement projects
will have a significant. traffic volume and/or level of service traffic impact on a
road segment if: - o '

+ The additional or redistributed ADT generated by the proposed project wiil
cause an adjacent or nearby County Circuiation Efement Road to operate
befow LOS D and will significantly increase cangestion as identified in
Tabie 1, and/or

« The additional or redistributed ADT generated by the propdsed project will
cause a residential street to exceed jts design capacity, and/or

Guidelines for Determining Significance for ' 8
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» The additional or redistributed ADT generated by the proposed project will
significantly increase congestion on a Circulation Eiement Road, State
Highway or intersection currently operatmg at LOS E or LOS F as identified

in Table 1.
Table 1

Measures of Sighiﬁcant Project Impacts to Congestion
Allowabie [ncreases on Congested Roads and Intersections

Road Segments
| 2-LANEROAD | 4-LANEROAD | B-LANE ROAD
| 200ADT 400 ADT 600 ADT
| 100 ADT | 200 ADT 300 ADT

-

0|0
m|m

Intersections - _ _
( SIGNALIZED | UNSIGNALIZED
i Delay of 2 seconds 20 peak hour trips on a
I criticat movemerit
A Delay of 1 second, or |5 peak hour trips on a
LOS F 5 peak hour trips on a | crtical movement
| crtical movement .

LOSE

Note: A critical movement is one that is experiencing excessive queues.
Note: 3y adding proposed project trips to ali other trips from a list of projects, these same tanles are
used to determine if toral cumuiative impadts are significant. If cumulative impacts are found !o be
sigmificant, eacn project that contributas any frips must mmgare a share of the cumulative impacts.,
Note: The County may also determine impacts have occurred on roads aven when a projects traffic
or cumnuiatve.impacts do not ngger an unacceptable lavel of servica, when such iraffic uses a
significant amount of remaining read capacity.

The Co unty of San Diego Public Road Standards include a table which establishes
levels of service for County Circulation Element roads based upon average aaily trips.
This table shall be used in determining the level of service for County Circulation
Element roads. The Highway Capacity Manual (HCM) inciudes analysis criteria for the
assessment of the level of service for two-lane highways. The Director of Public Works
may, based upon a review of the cperational characteristics of the roadway, designate
that a HCM analysis be used to determine the level of service for a two-lane County
arterial in lieu of the level of service table provided in the County of San Diego Public
Road Standards.

In determining the level of service for road segmenis and intersections cutside of the
County of San Diego's jurisdiction, the-level of service standards for the jurisdiction or
agency (Caltrans) shall be used. Early coordination with the affected jurisdiction and/or
agency (Caltrans) should be conducted during the preparation of the traffic impact

study. '
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Capacity is related to level of service. The capacity of a facility is the maximum number
of perscns or vehicles that can be expected to traverse a peint or uniform section of
road within a specified time frame under prevailing roadway, traffic and control
conditions. The LOS E/LOS F threshold is identified as the capacity of the facility
(roadway or intersection). Volume to capacity ratios are calculated based.upon this
capacity (LOS E/LOS F) threshold. ‘

Levels of service are not applied to residential streets since their primary purpose is to
serve abutting lots and not to carry through traffic. Congestion from the drivers -
perspective is typically not a concaem. Compatibility of the traffic volumes on the local
street in relation to the adjacent uses, however, may be an issue of concem.
Recommended design capacities for residential non-Circulation Element streets are
provided in the San Diego County Public Road Standards. For projects: that will
substantially increase traffic volumes on residential streets, a comparison of the traffic
volumes on the residential streets with the recommended design capacity shall be
- provided.

The impact significance guidelines for road segments provided in Table 1 are basad
upon a general assessment and average conditions. These guidelines are based upon
an assumed allowable 200 average daily trip (ADT) threshold per vehicle lane.
Conservatively under warse case assumption . this would be applied unidirectionally
{(project traffic only being assigned to one-side of the road). Using SANDAG's “Brief
Guide ior Vehicular Traffic Generation Rates for the San Diega Region" for most
discretionary projects this would convert to less than 25 AM or PM peak hour trips. On
average, during peak hour conditions, this would be only one additional car every 2.4
minutes. The addition of 200 ADT would, in. mest cases, not be noticeable to the
average driver. Under extremely congesied LOS F conditions, smail changes and
disruptions to the traffic flow can significantly affect traffic operations. Additional project
traffic could increase the likelinood and/or frequency of these events. The allowable
LOS F ADT threshold was, therefcre, set at 50% of the LOS E threshold to provide a
higher level of assurance that the traffic allowed under the threshold would not
significantly impact traffic cperation on the road segment. .

For smaller discretionary projects, without controversy, the use of these guidelines is
- likely to be sufficient. For large projects, controversial projects and/or projects which
are preparing Environmental Impact Reports, mare detziied evaluations to verify the:
applicability of the significance thresholds for the individual prcject conditions may be
necessary. Additicnal evaluations may include analysis of vehicle headways, speeds,
average gaps, queues, delay, and/or other factors,

Projects that must prepare & CMP analysis, should also follow the CMP and
SANTEC/ITE traffic impact analysis guidelines. A summary of these guidelines is
provided in Table 2.
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Table 2

Measure of Significant Project Traffic Impacts for
Circulation Element Roads, Signalized Intersections, and Ramps

: Allowable‘ Change due ta Project Impact
Lavel of . | ' ; -
Servica Fresways sRc_acrway. Intersections*™ | Ramps™ Ramps with >15
With : egrments’ ‘ min. dgﬁay
Project Speed Speed Deiay -
viIC (mph) \%Z[ {mon) | Dglay {sec.) __{min.) 3 Delay (min.)
g&F |oo1| 1 lvojoz K ' 2 - 2

*  For County arterials which are not identified in SANDAG's Regtonal Transportation
Plan and Congestion Management Plan as reglonally significant arterials, then
significance may be measured based upon an ‘increase in average daily traffic.
The allowable change (ADT) due tc project impacts in this lnstanC° would be
identified in Table 1 :

i Signahzed mtersectxons '

™ See Attachment E for ramp metering analysis.

KEY

VIC = Volume to Capacity ratio

Spead = Speed measured in miles per haur

Delay = Average stopped delay per vehicle measured in seconds or
: minutes

Lcs = Leve!l of Service

ADT . = Average Daily Trips

4.3 . Intersections

This section provides guidance for evaluating adverse environmental effects a project
may have on signalized and unsignalized intersections. :

4.3.1 Signalized

Exceedance of the following significance guidelines will be considered
substantial evidenca that privaie development and public improvement projects
will have a significant volume and/or level of sarvica traffic i lmpam on a sgnahzed
intersecticn if:

s The additional or redistributed ADT generated by the proposed project will
cause a signalized intersection to operate below LOS D and will
significantly increase congestion as identified in Table 1, and/or
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« The additional or redistributed ADT generated by the propased project will
significantly increase congestion on a signalized intersection currently
operating at LOS E or LOS F as identified in Table 1.

Significance criteria for signalized intersections identified in Table 1 allows an increase
in the overall delay at an intersection operating at LOS E of two seconds. An.increased
wait time of two seconds, on average, would not be noticeable to the average driver.
For LOS F conditions, however, a guideline based upon the nurnber of trips added to a
critical movement was used. This threshold directly relates to the number of vehicles
that can be added to an existing queue that forms at the intersection. -A threshold of five
trips (peak hour) per critical movement was used. The five trips spread out over the
peak hour would nat-significantly increase the length of an existing queue and would not

be noticeable to the average driver.

For smaller discretionary prejects, without controversy, the use of these guidelines is
likely to be sufficient. For.large projects, ‘controversial projects and/or projects which
are preparing Environmental Impact Reports, more detailed evaluations to verify the
applicability of the significance thresholds for the individual project conditions may be

necessary. Additional avaluations may include -analysis of vehicle headways, speeds,.
] ! Y

average gaps, queues, delay, and/or other factors.

4.3.2 Unsignalized

The ogerating parameters and conditions for unsignalized intersections  differ
dramaticatly from those of signalized intersections. Very small volume increases an one
leg or turn/thru movement of an unsignalized intersection can substantially affect the
calculated delay for the entire intersection. Significance criteria for unsignalized

intersections was based upon 'a minimum overall number of trips added to a critical

movement (such as a left tum lane estimated to operate at LOS E .of LOS F) at an
unsignalized intersection. '

Exceedance of the following sighiﬁcanca.guideﬁn-es will be considered

substantial evidence that private development and public improvement projects

will have a significant volume and/or level of service traffic impact on’ a

unsignalized intersection if: ~

« The preposed project will generate 20 or more peak hour trips to a critical

movement of an unsignalized intersaction, and cause the unsignalized
intersection to operate below LOS D, or :

« The proposed project will generate 20 or more peak hour trips to a critical
movement of an unsignalized intersection and the unsignalized
intersaction currently operates at LOS E, or

Guidelines for Determining Significance for : . ' - 12
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« The proposed project will generate 5 or more peak hour trips to a critical
movement of an unsignalized intersection, and cause the unsignalized
intersection to operate below LOS E, or

« The proposed project will generate 5 or more peak hour trips.to a critical
movement of an - unsignalized intersection and the unsignalized

intersection currently cperates at LOS F, or

» Based upon an evaluation of existing accident rates, the signal priority list,
intersection geometrics, proximity of adjacent driveways, sight distance
and/or cther factors, it is found that the generation rate less than those
specified above would significantly impact the operations of . the
intersection. '

The significance guidelines for unsignalized intersections set a minimum overall number -
of trips added to a critical movement at an unsignalized intersection and are supported -
By significance criteria for unsignalized intersecticns that are also identified in Table 1.
Since the operations of unsignalized intersections under cangested conditions are
heavily influenced by traffic volume increases on critical moves, the significance
guidelines for unsignalized intersections were based upon the number of trips added to
3 critical move. As stated above, this guideline directly relates to the number of vehicles
that can be added to an existing queue that forms at the intersection. A significance
guideline of twenty trips (peak hour) per critical movement was used for LOS E
conditions. Although defays drivers experience under LOS T condition may be exireme,
they are nct yet considered. unacgeptable. The twenty trips spread out over the peak
" hour would not likely cause the intersection delay and/or existing queue lengths to
become unacceptable. The twenty trips (peak hour) would not be noticeable to the
average driver. A significance guideline of five trips (peak hour) per crtical movement
was used for LOS F conditicns. The five trips spread out over the peak hour would not
significantly increase the length of an existing queue and would not be noticeable to the

average driver

A peak hour increase of twenty peak hour trips to the critical movement of an
unsignalized intersection would be, on average, one additicnal car-every 3.0 minutes,

- Assuming the average wait time for a-vehicle in the critical movement queue is less than
3.0 minutes, this would not be noticeable to the average driver. '

For smaller discretionary projects, without controversy, use of these guidelines is likely
to be sufficient. For large projects, controversial projects, and/cr projects which are
preparing Environmental Impact Reperts, more detailed evaluations to verify the
applicability of the significance guidelines for the individual project conditions may be
necessary. Additional evaluations may include analysis of vehicle headways, speeds,
average gaps, queues, delay, and/or other factors. '
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4.4 Ramps

Additional or redistributed ADT generated by the proposed project will significantly
increase congestion at a freeway ramp. Table 2 may be used as a guide in determining
significant increases in congestion on ramps. Since the analysis of delays at ramps’is
still in its infancy these values should not be considered as absolutes. Factors affecting
these values may inciude ramp metering, location (rural vs. urban), ramp design, and
the proximity of adjacent intersections. Coordination with Caltrans and the local
jurisdiction should be conducted to determine appropriate impact criteria for the specific’
ramps being assassed. : ‘ '

4.5 Hazards Due to a Design Feature

The following significance guidelines will be considered substantial evidence that
a proposed project will have a significant traffic hazard impact due to a design
feature. The determination of significance shall he on a case-by-case basis,
" considering the following factors: .

« Design features/physical configurations of access roads adversely affect
the sare transport of vefiicles along the roadway.

. The percentage and/or magnitude of increased traffic on the road due to
the proposed project affect the safety of the roadway.

« The physical conditions of the project site and surrounding area, such as
curves, slopes, walls, landscaping or other barriers that could result in-
vehicle conflicts with other vehicles and/or stationary objects. '

« The project does nat conform to the requirements of the private or public
road standards, as applicable. : ' ' -

4.5 Hazérds to Pedestriahs and/or Bicyclists

The foilowing significance guideiines will be considered substantial evidence that
3 proposed project will have :a significant traffic hazard impact to pedestrians
and/or bicyclists. The determination of significance shall be on a case-by-case
basis, considering the following factors:

« Design features/physicaf cohﬁgurations adversely affect the visibility of
pedestrians and/or bicyclists to dnivers entering and exiting the site, and
the visibility of cars to pedestrians and bicyclists. '

. The amount of pedestrian activity at the project access points may
- adversely affect pedestrian safety. .

Guidelines for Determining Significancea for - 14
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* Tie project may result in the preclusion or substantial hindrance of the
provision of a planned bike lane or pedestrian faciiity on a roadway
adfacent to the project site, :

» The percentage.and/or magnitude of increased traffic on the road due to
the proposed project may adversely affect pedestrian and bicycle safety.

= The physical conditions of the project sité and surrounding area, such as
curves, slopes, walls, landscaping or other barriers could resuit in
vefiicle/pedestrian, vehicle/bicycle conflicts. :

* The project does not conform fo the requiréments of the private or public
road standards, as applicable. .

* The project may result in a substantial increase in pedestrian or bicycle
aciivity without the presence of adequate facilities. '

5.0 GUIDELINES FOR PREPARING A TRAFFIC IMPACT STUDY. (TiS)
A thorough traffic analysis will consider all as'pects of a project (including all on- and off-
site improvements). The analysis should 'identify whether these impacts are direct,

indirect and/or cumulative in nature and determine whether the impacts are significant,

5.1 Qverview.of a Traffic Impact Study and Gene_ral( Contents

The purpose of 3 traffic impact study is to evaiuata patential individuat and cumulative
traffic impacts that may result from a proposed project. Substantial increases in traffic
velumes on and/or changes lo the road network may cause congestion at existing and
/or future roads and infersections. A detailed analysis of the traffic generated and/or
redirected by a proposed project, assessment of potential impacts, and identification of ‘
mitigatien measures for significant traffic impac:s are the main focus of a traffic impact
study. '

The analysis of traffic issues, evaluation of traffic impacts, and development of
mitigaticn measures for traffic impacts are complex tasks. The type and scope of a
tratfic impact study will vary based upon the size of a project, its location and other
factors. Typically, a traffic impact stwudy will include several components as outlined in
Attachment B and summarized below:

b ‘&ormamed SBultets ang Numpenng

5.1.1 Existing Conditions

Dccumentation of the existing traffic volumes, levels of service, and geometrics for
roads and intersec¢tions that may be potentially impacted by the-proposed project must
be provided. This assessment is typically based upon traffic counts that are less than
two years old, uniess it has besn demonstrated that traffic volumes have not

significantly changed since the prior counts were taken.
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PREFACE

The California Department of Transportation (Caltrans) has developed this "Guide for the
Preparation of Traffic [mpact Studies” in response to a survey of cities and counties in California.
The purpose of that survey was to improve the Caltrans local development. review process (also
inown as the Intergovernmental Review/California Environmental Quality Act or IGR/CEQA
process). The survey indicated that approximately 30 percent of the respondents were not aware of
whar Caltrans required in a traffic impact study (TIS). o .

- In the early 1990s, the Caltrans District 6 office located in Fresno identified a need to provide
berter quality and consistency in the analysis of traffic impacts generated by local development and
land use change proposals that effect State highway facilities. At that time District 6 brought
together both public and private sector expertise (o develop a traffic inipact study guide. The
District 6 guide has proven to be successful at promoting consistency and uniformiry in the
identification and analysis of traffic impacts generated by local development and land use changes.

The guide developed in Fresno was adapted for statesvide use by a team of Headguarters and
district staff. The guide will provide consistent guidance for Calirans staff who review local
development and land use change proposals as well as inform local agencies of the information
needed jor Caltrans to analyze the trajffic impacts to State highway facilities. The guide will also
benefit local agencies and the development conmuniry by providing more expeditious review of
local development proposals.

Even though sound planning and engincering practices were used to adapt the Fresno TIS guide. it
is anticipated that changes will occur over tinie as new technologies and more efficient practices
become available. To facilitate these changes, Caltrans encourages all those who use this guide to
contact their nearest district office (i.e.,, IGR/CEQA Coordinators) to coordinate any changes with
the development teqm. : :

ACKNOWLEDGEMENTS

The District 6 traffic impact study guide provided the impetus and a starting point for developing
the statewide guide. Special thanks is given to Marc Birnbaum for recognizing the need for a TIS
guide and for his valued experience and vast knowledge of land use planning o significantly
enhance the effort to adapt the District 6 guide for statewide use. Randy Treece from District 6
provided many hours of coordination, research and development of the original guide and should
be commended for his diligent efforts. Sharri Bender Ehlert of District 6 provided much of the
technical expertise in the adaptation of the District 6 guide and her efforts are greatly appreciated.

A special thanks is also given to all those Cities, Counties, Regional A géncies. Congestion
Management Agencies, Consultants, and Caltrans Employees who reviewed the guide and provided
input during the development of this Guide for the Preparation of Traffic Impact Studies.
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. INTRODUCTION

Caltrans desires to provide a safe and efficient State transportation system for the citizens of
California pursuant to various Sections of the California Streets and Highway Code. This is
done in partnership with local and regional agencies through procedures established by the
California Environmental Quality Act (CEQA) and other land use planning processes. The
intent of this guide is to provide a starting point and a consistent basis in which Caltrans
evaluates traffic impacts to State highway facilities. The applicability of this guide for local
streets and roads (non-State highways) is at the discretion aof the effected jurisdiction.

Caltrans reviews federal, state, and local agency development projects’, and.land use change
proposals for their potential impact to State highway facilities. The primary objectives of this
guide is to provide: . ' ‘ ‘

Q guidance in determining ifand when a traffic impact study (TIS) is nesded,

Q consistency and uniformity in the identification of traffic impacts generated by local land
use proposals, '

Qo consistency and equity in the identification of measures to mitigate the traffic impacts
generated by land use proposals, :

. 2 — v L . . . . . '
o lead agency” officials with the information necessary to make informed decisions regarcding
the existing and proposed transportation infrastructure (sez Appendix A, Minimum Contents
ofaTIS)

TIS requirements early in the planning phase of a project (i.e., initial study, notice of
preparation, or-eariier) to eliminate potential delays later,

(8]

0 a quality TIS by agreeing to the assumptions, data requirements, study scenarios, and
analysis methodologies in advance of beginning the stdy, and

0 early coordination during the planning phases of a project to reduce the time and cost of
preparing a TIS. :

II. WHEN A TRAFFIC IMPACT STUDY IS NEEDED

"The level of service’ (LOS) for aperating State highway facilities is based upon measures of
effectiveness (MOEs). These MOEs (see Appendix “C-2") describe the measures best suited
for analyzing State highway facilities (i.e., freeway sections, signalized intersections, on- or off-
ramps, etc.). Caltrans endeayors to maintain a target LOS at the transition between LOS-“C”
and LOS “D” (see Appendix “C-3") on State highway facilities, however, Caltrans
acknowledges that this may not always be feasible and recommends that the lead agency consult
with Caltrans to determine the appropriate target LOS. If an existing State highway facility is
operating at less than the appropriate target LOS, the existing MOE should be maintained.

" "Project” refers to activities directly undertaken by government, financed by government, or requiring a permit or
other approval from government as defined in Section 21065 of the Public Resources Code and Section 15378 of the.
California Code of Regulations: : :

2 ead Agency” refers to the public agency that has the principal responsibility for carrying out or approving a project.
Defined in Section 211635 of the Pubiic Resources Code, the "California Environmental Quality Act, and Section 13387
of the Califarnia Code of Regulations. o '

3w avel of service” as defined in the latest edition of the Highway Capacity Manual, Special Report 209,
Transportation Rescarch Board, National Rasearch Council.

PR



A. Trip Generation Thresholds
The following criterion is a starting point in determining when a T1S is needed. When a
project:
|. Generates over 100 peak hour trios assigned to a State hichway facility

2. Generates 50 to 100 peak hour trios assigned to a State highwav facility — and,

affected State highway facilities are experiencing noticeable deiay; approaching
unstable traffic flow conditions (LOS “C” or “D"). '
Generates 1 to' 49 peak hour trips assigned to a State highway facility — the following
are examples that may require a full TIS or some lesser analysis*: . ‘ <

(VB )

a  Affected State highway facilities experiencing significant delay; unstable or
forced traffic flow conditions (LOS “E” or “F™). '

b. The potential risk for a traffic incident is significantly increased (i.e., congestion
related collisions, non-standard sight distance considerations, increase in traffic
conflict points, etc.).

c. Change in local circulation networks that impact a State highway facility (i.e.,
direct access to State highway facility, a non-standard highway geometric design,
etc.). , o

Note: A traffic study may be as simple as providing a traffic count to as complex as a
microscopic simulation. The appropriate level of study is-determined by the particulars of a -
project, the prevailing highway conditions, and the forecasted traffic.

3. Exceptions

Exceplions require consultation between the lead agency, Caltrens, and those preparing the
TIS. When a project’s traffic impact to a State highway facility can clearly be anticipated
without a study and all the parties involved (lead agency, developer, and the Caltrans district
office) are able to negotiate appropriate mitigation, a TIS may not be necessary.

C. Updating An Existing Traffic Impact Study

A TIS requires updating when the amount or character of traffic is significantly different
from an earlier study. Generally a TIS requires updating every two vears. A TS may
require updating sooner in rapidly developing areas and not as often in slower developing

areas. In these cases, consultation with Caltrans is strongly recornmended.

{1l. SCOPE OF TRAFFIC IMPACT STUDY _
Consultation between the lead agency, Caltrans, and those preparing the TIS is recommended
before commencing work on the study to establish the appropriate scope. Ata minimum, the
TIS should include the following: ‘ '

A. Boundaries of the Traffic Impact Study
All State highway facilities impacted in accordance with the criteria in Section 11 should be
studied. Traffic impacts to local streets and roads can impact intersections with State
highway facilities. In these cases, the TIS should include an analysis of adjacent local
facilities, upstream and downstream, of the intersection (i.e., driveways, intersections, and
interchanges) with the State highway. : :

* A “lesser amalysis” may include obeaining traflic counts. orannrica signal warrants, or a focused TIS, etc.

(36}
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B. Traffic Analysis Scenarios

Caltrans is interested in the effects of general plan updates and amendments as well as the,
effects of specific project entitlements (i.e., site plans, conditional use permits, sub-
divisions, rezoning, etc.) that have the potential to impact a State highway facility. The
complexity or magnitude of the impacts of a project will normally dictate the scenarios
necessary.to analyze the project. Consultation between the lead agency, Caltrans, and those
preparing the TIS is recommended to determine the appropriate scenarios for the malySls
The following scenanos should be addressed in the TIS when approprxate

1. Whenonlya cene"al plan amendment or uodate is bemo sought, the following scenarios
are required:

a) Existing Conditions - Current year traffic volumes 'md peak hour LOS analysis of
effected State highway facilities.

b) Proposed Project Only with Select Link’ Analvsis - Trip generation and assignment
for build-out ofceneral plan.

¢) General Plan Build-out Only - Trip asswnmem and peak hour LOS analysis. Include
current land uses and other pending general plan amendments.

d) General Plan Build-out Plus Proposed Project - Trip assignment and peak hour LOS
analysis. Include proposed project and other. pending general plan amendments.

2. Whena ceneml plan amendment is not proposed and a proposed project is se=king
specific entitlements (i.e., site plans, conditional use permits, sub- “division, rezoning
etc.), the following scenarios must be analyzed in the TIS:

a) Existine Conditions - Current year traffic volumes and peak hour LOS analysis of
effected State highswvay facilities: ' '

b) Prooosed Proiect Onlv - Trip generation, distribution, and assignment in the year the
project is anticipated to complete construction.

¢) Cumulative Conditions (Existing Conditions Plus Other Approved and Pending

- Projects Without Proposed Project) - Trip assignment and peak hour LOS am[vs15 in
“the year the project is anticipated 1o complete construction.

d) Cumulative Conditions Plus Proposed Proiect (Existing Conditions Plus Other
Approved and Pending Projects Plus Proposed Project) - Trip assignment and peak
hour LOS analysis in the year the project is anticipated to complete construction.

¢) Cumulative Conditions Plus Prooosed Phases (Interim Years) - Trip assignment and
peak hour LOS analysis in the years the project phases are anticipated to camplete
construction.

3. In cases where the circulation element ofthe general plan is not consistent with the land

use element or the general plan is outdated and not representative of current or future
forecasted condmons all scenarios from Sections 111 B. 1. and 2. shouid be utjlized ‘with
the exception of duplicating of item 2.a.

' Select link” analysis represents a project only traffic model run, where the project's trips are disiributed and assigned
along the highway network. This procedure isoiates Lbc specific impact on the State highway network. '

] b2z



IV. TRAFFIC DATA
Prior to any fieldwork, consultation between the lead agency, Caltrans, and those preparing the
TIS is recommended to reach consensus on the data and assumptions necessary for the study.
The following elements are a starting point in that consideration. '

A.

Trip Generation _
The latest edition of the Institute of Transportation Engineers’ (ITE) TRIP GENERATION
report should be used for trip generation forecasts. ‘Local trip generation rates are also
acceptable if appropriate validation is provided to support them. ‘

'I. Trio Generation Rates — When the land use has a limited number of studies to support

the trip generation rates or when the Coefficient of Determination (R:) is below 0.75,
consultation between the lead agency, Caitrans and those preparing the TS is
recommended. : '
Pass—vl')_\.'..'l'rips6 — Pass-by trips are only considerad for retail oriented development.
Reductions greater than 15% requires consultation and acceptance by Caltrans. The
justification for exceeding a | 5% reduction should be discussed in the TIS.
Captured Trips’ = Captured trip reductions greater than 5% requires consultation and
acceptance by Caltrans. The justification for exceeding a 5% reduction should be
discussed in the TIS. - ' ' :
4. Transportation Demand Management (TDM) — Consultation between the lead agency-
and Caltrans is essential before applying trip reduction for TDM strategies.

!\)

L3l

NOTE: Reasonable reductions to trip generation rates are considered when adjacent State
highway volumes ace sufficieat (at teast 5000 ADT) to support reductions for the land use.

Traffic Counts

Prior to field traffic counts, consultation between the lead agency, Caltrans and those
preparing the TIS is recommended to determine the level of detail (e.g., location, signal.
timing, travel speeds, turning movements, etc.) required at each traffic count site. All State
highway facilities within the boundaries of the TIS should be considered. Common rules for
counting vehicular traffic include but are not limited to:

| Vehicle counts should be conducted on Tuesdays, Wednesdays, or Thursdays during
weelks not containing a holiday and conducted in favorable weather conditions.
Vehicle counts should be conducted during the appropriate peak hours (se= peak
hour discussion below). :

Seasonal and weskend variations in traffic should also be considered where
appropriate (i.e., recreational routes, tourist attractions, harvest season, etc.).

(R

(OS]

Peak Hours

To eliminate unnecessary analysis, consultation between the lead agency, Caltrans and these
preparing the TIS is recommended during the edr]y planning stages of a project. In general,
the TIS should include a morning (a.m.) and an evening (p.m.) peak hour analyses. Other
peak hours (e.g., 11:30 a.m. to 1:30 p.m,, weekend, holidays, etc.) may also be required to
determine the significance of the traffic impacts generated by a project.

$ ~pass-by” trips are made as intermediate stops betwezn an origin and 2 primary trip destination (i.e., hom

shopping, cic.).
T Captured Trips™ are trips that do not enter

e to work, horme 1o

or leave the drivewavs of ~ rrgject’s boundary within a mixed-use development.

e
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D. Travel Forceasting (Transportation ivlodeling)
The local or regional traffic model should reflect the most current land use and planned
improvements (i.e., where pragramming or funding is secured). When a general plan build-
out model is not available, the closest forecast model year to build-out should be used. 1fa
traffic model is not available, historical growth rates and current trends can be used to
project future traffic volumes. The TIS should clearly describe any changes made in the
model to accommaodate the analysis of a proposed project.

V. TRAFFIC IMPACT ANALYSIS METHODOLOGIES
Typically, the traffic analysis methodologies for the facility types indicated below are used by
Caltrans and will be accepted without prior consultation. When a State highway has saturated
flows, the use of a micro-simulation model is encouraged for the analysis. Other analysis
methods may be accepted, however, consultation between the lead agency, Caltrans and those
preparing the TIS is recommended to agree on the information necessary for the analysis.
A. Freeway Sections — Highway Capacity Manual (HCM)* Chapter 3, operational analysis
B. Weavine Areas — Caltrans Highway Design Manual (HDM) Chapter 500 .
C. Ramops and Ramp Junctions — HCM* Chapter S, operational analysis or Caltrans HDM

Chapters 400 and 500, Caltrans Ramp Metering Guidelines (most recent edition)

D, Multi-Lane Rural and Urban Highways — HCM* Chapter 7, operational analysis
E. Two-lane Hichwavs ~ HCM* Chapter 8, operational analysis ’

Sienalized Intersections: — HCM* Chapter 9, Highway Capacity Software**, operational

analysis, TRAFFIX"™"= Synchro**, see footnote § ’

G. Unsienalized Intersections — HCM™* Chapter 10, operational analysis, Caltrans Trafhic
Manual for signal warrants if a signal is being considered

Fl. Transit Capacity — HCM* Chapter 12, operational analysis -

I. Pedestrians --HCM* Chapter 13 ‘

J. Bicvcles — HCM* Chapters 14, use operational analysis when applying Chapter 9 and 10
HCM methods to bicycle analysis

K. Caltrans Criteria/Warrants — Caltrans Traffic Manual (stop signs, traffic signals, freeway
lighting, conventional highway lighting, school crossings)

L. Channelization — Caltrans guidelines for Reconstruction of Intersections, August 1985,

o

Ichiro Fukutome
*The most current edition of the Highway Capacity Manual, Special Report 209, Transportation
Research Board, National Research Council, should be used.- :

**NOTE: Caltrans does not officially advocate the use of any special software. However,
consistency with the HCM is advocated in most but not all cases. The Caltrans {ocal ‘
development review units utilize the software mentioned above.: If different software or
analytical technigues are used for the TIS then consultation between the lead agency, Caltrans
and those preparing the TIS is recommended. Results that are significantly different than those
produced with the analytical techniques above should be challenged.

*The procedurss in the Highway Capacity Manual "do not explicitly address operations of closely spaced signalized
intersections. Under such conditions; several unique characteristics must be considered, including spill-back potential
from (he downstream intersection to the upstream intersection, effects of downstream queues on upstream saturation
flow rate, and unusual platoon dispersion or compression between intersections. An example of such closely spaced
operations is signalized ramp terminals at urban interchanges. Queue interactions betwesa closely spaced intersections
may seriously distort the procedures ia” the HCM. Scope of Manual, page 1-2, Highway Capacity Manual, Special

25

Report 209, updated December 1997,
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VI.MITIGATION MEASURES

The TIS should provide the nexus [Nollan v. California Coastal Commission, 1987, 483 U.S.
825 (108 S.Ct. 314)] between a project and the traffic impacts to State highway facilities. The
TIS should also establish the rough proportianality [Dolan v. City of Tigard, 1994, 512 U.5.374
(114 S. Ct. 2309)] between the mitigation measures and the traffic impacts. One method for
establishing the rough proportionality or a project proponent’s equitable responsibility for a
project's impacts is provided in.Appendix "B." Consultation between the lead agency, Caltrans
and those preparing the T1S is recommended to reach consensus on the mitigation measures and
who will be responsible. ‘ ' ' -

Mitigation measures must be included inthe traffic impact analysis. This determines ifa
project’s impacts can be eliminated or reduced to a level of insignificance. Eliminating or
reducing impacts to a level of insignificance is the standard pursuant to CEQA and the National
Environmental Policy Act (NEPA). The lead agency is responsible for administering the CEQA
review process and has the principal authority for approving a local development proposal ot
land use change. Caltrans, as a responsible agency, is responsible for reviewing the TIS for
errors and omissions that pertain to State highway facilities. The authority vested in the lead
agency to administer the CEQA process daes not take precedence over other authorities in law.

- If the mitigation measurées require work in the State highway right-of-way an encroachment
permit from Caltrans will be required. This work will also be subject to Caltrans standards and
specifications. Consultation between the lead agency, Caltrans and those preparing the TiSearly
in the planning process is strongly recommended to expedite the review of focal development
proposals and to reduce conflicts and misunderstandings in both the local agency CEQA review
process as well as the Caltrans encroachment permit process.
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MEASURES OF EFFECTIVENESS BY FACILITY TYPE

TYPE OF FACILITY . | MEASURE OF EFFECTIVENESS

Freeways A
Basic Freeway Segments Density (pe/mi/ln) -
Weaving Areas  Density (pc/mi/ln)
Ramp Junctions ‘ _ Flow Rates (pcph)

) ) Density {pe/mi/In
Multx—LnneAHIghwnys | Free-FJox\)/l éieed (m)ph)
Two-Lane Highways K Time Delay (percent)
Signalized Interscctions Average Control Delay (sec/veh)
Unsignalized Intersections Average Control Delay (sec/veh)
Arterials Average Travel Spead (mph)

Load Factor
_ _ (pers/seat, veh/hr, peoole/hr)
-|Pedestrians i " Space (sq. ft./ped)

Transit

Measures of effectiveness for level of service definitions located in table 1-2,
.Chapter 1, of the 1997 Highway Capacity Manual, Special Report 209,
Transportation Resedarch Board, National Research Council.
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Pala/Pauma Cumulative Projects

TAZ | MapID PROJECT LAND USE DENSITY TRIPS
C 1 Pala Casino Expansion Gaming/Hotel 70 ksf gaming+50 rm hotel 4950
B 2 Rosemary Mtn Palomar Agg Mining Truck pce trips 60
D 3 __|Calmat Pala Mine Mining (included in existing) 0
B 4 Pipeline #6 Construction Truck pce trips 140
A 5 Sycamore Ranch Single Family 195 units+golf 2550
A 6 1-15/SR-76 Gas Station Fueling (12) 12 Stations 1800
B 7 I-15/SR-76 Master SP Comm/RV (future only) 0
B 8 Campus Park Specific Plan School 750 Students 975
B 9 Lake Rancho Viejo Single Family 816 units 8160
A 10  |Brooks Hills Single Family 110 units 1110
A 11  |Dulin Ranch SF+school (future only) 0
A 12 {SR-76 Improvement Project Construction (future only) 0
D 13  |Pauma Valley Fruit Packing Industrial 38,060 sq ft 240

. 698 SFDU; 252 Sr Housing
B 14  |Passerelle Mixed 4 ac town ctr, 1500 ksf office 24846
B 15 |Meadow Wood Mixed Resident 517 SF; 727 MF 10566
C 16 |TPM 20485 Residential 3 Estates 36
C 17 |TPM 20725 Residential 4 Estates 48
C 18 |ZAP 03043 Residential 1 Estate 12
C 19 |ZAP 03056 Residential 1 Estate 12
D 20 |TM 5223 Residential 46 Estates 552
D 21 |TPM 20392 Residential 4 Estates 48
D 22 |TPM 20611 Residential 4 Estates 48
C 23 |TPM 20753 Residential 4 Estates 48
D 24  |TPM 20804 Residential 2 Estates 24
D 25 |MUP 63-162 Medical 3400 sq ft 68
D 26 |MUP 67-092 Campground 4 acres 16
D 27 |[MUP 98-011 Residential 8 Estates 96
D 28 [MUP99-011 Food Process 14,000 sq ft 70
D 29 |ZAP 94-010 Residential 1 Estate 12
D 30 |MUP 84-037 Church 25 trips 25
D 31  |MUP92-003 Residential 1 Estate 12
E 32  |MUP 65-034 Residential 1 Estate 12
C 33 ITM 5321 Residential 36 units 360
D 34 |H1 Land Development Residential 11 Estates 132

(?0)




Pala/Pauma Cumulative Projects

TAZ | MapID PROJECT LAND USE DENSITY TRIPS
A 5 Sycamore Ranch Single Family 195 units (50% occ) 1275
A 6 1-15/SR-76 Gas Station Fueling (12) 1800 trips 1800
A 10  |Brooks Hills Single Family 110 units 1110
A 11  |Dulin Ranch SF+school (future only) 0
A 12 ISR-76 Improvement Project Construction (future only) 0

TOTAL ADT| 4185
Pala/Pauma Cumulative Projects

TAZ | MaplD PROJECT LAND USE | DENSITY TRIPS
B 2 Rosemary Min Palomar Age Mining Truck pce trips 60
B 4 Pipeline #6 Construction Truck pce trips 140
B 7 1-15/SR-76 Master SP Comm/RV (future only) 0
B 8 Campus Park Specific Plan School 750 students 975
B 9 Lake Rancho Viejo Single Family 816 units (25% occupied) 2040
B 15 [Meadow Wood Mixed Resident | 517 SF; 727 MF (10% occupied) | 1000
B 14 |Passerelle Mixed 698 SFDU; 252 Sr Housing | 1999

(5% occu%ed!
AL [ 5215 |
Pala/Pauma Cumulative Projects

TAZ | MapID PROJECT LAND USE DENSITY TRIPS
C 1 Pala Casino Expansion Gaming/Hotel 70 ksf gaming+50 rm hotel 4950
C 16 |TPM 20485 Residential 3 Estates 36
C 17 |TPM 20725 Residential 4 Estates 48
C 18 |ZAP 03043 Residential 1 Estate 12
C 19 |ZAP 03056 Residential 1 Estate 12
C 23  |TPM 20753 Residential 4 Estates 48

{ C 33 |TM 5321 Residential 36 units 360
i ADT] 5466 |
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Pala/Pauma Cumulative Projects

TAZ | MapID PROJECT LAND USE DENSITY TRIPS
D 3 Calmat Pala Mine Mining (included in existing) 0
D 13 |Pauma Valley Fruit Packing Industrial 38,060 sq ft 240
D 20 |TM 5223 Residential 46 Estates 552
D 21  |TPM 20392 Residential 4 Estates 48
D 22 |[TPM 20611 Residential 4 Estates 48
D 24 |TPM 20804 Residential 2 Estates 24
D 25 |MUP 63-162 Medical 3400 sq ft 68
D 26 |MUP 67-092 Campground 4 acres 16
D 27 IMUP98-011 Residential 8 Estates 96
D 28 |MUP 99-011 Food Process 14,000 sq ft 70
D 29 |ZAP94-010 Residential 1 Estate 12
D 30 |MUP 84-037 Church 25 trips 25
D 31 {MUP 92-003 Residential 1 Estate 12
D 34 |H1 Land Development Residential 11 Estates 132
A 1343
Pala/Pauma Cumulative Projects
TAZ | MapID PROJECT LAND USE DENSITY TRIPS
E 32 |MUP 65-034 Residential 1 Estate 12
A
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VALLEY CENTER PROJECTS (LIST A)

TAZ | Map | County# | Density Unit Rate ADT |
B 1 TM-4793 36 SF 10 360||
C 2 TM-4944 11 SF 10 110
D 3 TM-4957 19 SF 10 190}
B 4 TM-5001 18] SF 10 130}
D 5 TM-5003 25 SF 10 250]f
D 6 TM-5004 218] SF+golf 10 2780f]
A 7 TM-5014 22 SF 10 220|
[@ 8 TM-5028 12 SF 10 120)f
D 10 TM-5047 1499]  SF 10 1490f]
D 12 TM-5129 10 SF 10 100}
C 13 TM-5150 8 SF 10 80l
D 14 TM-5173 176 SF 10 1760}
A 15 TM-5175 65 SF 10 650|
D 16 TM-5176 77 SF 10 770§
D 17 TM-5177 57 SF 10 570l
B 18 TM-5211 48 SF 10 480
C 19 TM-5212 5] Estate 12 60Jf
C 20 TM-5222 14 SF 10 140{
C 21 TM-5251 6 SF 10 60l
C 22 TM-5263 52| Estate 12 624)]
C 23 TM-5272 11 SF 10 110f]
C 24 TM-5273 7{ SF 10 70f]
C 25 TM-5301 2| Estate 12 24
D 26 TM-5305 22 SF 10 220}
D 27 TM-5308 13 SF 10 130l
A 28 TM-5359 9] Estate 12 108
A 29 TM-5385 365]  SF 10 3650}
C 30 TM-5403 79]  SF 10 790}
C 31 | TPM-19397 5] Estate 12 60l
B 32 | TPM-19952 2| Estate 12 24
B 34 | TPM-20239 5| Estate 12 60]
C 35 | TPM-20343 4|  Estate 12 43
C 36 | TPM-20352 4]  Estate 12 48
B 37 | TPM-20360 4]  Estate 12 48
E 38 | TPM-20362 2| Estate 12 24
C 39 | TPM-20419 3] Estate 12 36
D 40 | TPM-20423 3| Estate 12 36
C 41 | TPM-20435 3| Estate 12 36
C 42 | TPM-20438 2|  Estate 12 24
B 43 | TPM-20450 4]  Estate 12 48
E 44 | TPM-20458 4]  Estate 12 48
B 45 | TPM-20460 5] Estate 12 60]
B 46 | TPM-20462 1| Estate 12 12|
C 47 | TPM-20480 5| Estate 12 60]
B 49 | TPM-20527 1| Estate 12 12
E 50 | TPM-20595 4]  Estate 12 48
B 51 | TPM-20596 2| Estate 12 24
C 52 | TPM-20602 4] Estate 12 48

Ve-A)



VALLEY CENTER PROJECTS (LIST A)

[ TAZ Map County # Density Unit Rate ADT

C 53 | TPM-20623 4]  Estate 12 48
C 59 | TPM-20661 2] Estate 12 24
B 60 | TPM-20676 1| Estate 12 12
D 61 | TPM-20677 3] Estate 12 36
E 62 | TPM-20680 2] Estate 12 24
B 63 | TPM-20685 4|  Estate 12 48
A 64 | TPM-20686 4]  Estate 12 48
C 65 | TPM-20690 5| Estate 12 60|
E 66 | TPM-20697 0] Estate 12 0
C 67 | TPM-20707 3| Estate 12 36
D 68 | TPM-20712 1| Estate 12 12
B 69 | TPM-20723 2]  Estate 12 24
C 71 | TPM-20748 3] Estate 12 36
E 73 | TPM-20780 3] Estate 12 36
C 74 | TPM-20803 2|  Estate 12 24
B 75 | TPM-20811 1|  Estate 12 12
D 76 | TPM-20813 1]  Estate 12 12
E 77 | TPM-20825 2|  Estate 12 24|
B 78 | TPM-20842 4]  Estate 12 43
B 79 | MUP-00-023 118] acag 2 236l
C 80 |MUP-01-016 135| daycare 4 540}
A 81 MUP-03-075 1] wireless 0

C 82 | MUP-03-083 1| Estate 12 12
D 83 | MUP-03-102 1] Estate 12 12
E 84 | MUP-03-104 3] Estate 12 36
E 85 | MUP-03-105 1|  Estate 12 12
D 86 | MUP-03-116 1| Estate 12 12
E 87 |[MUP-03-118 1] wireless 0 il
E 88 | MUP-03-133 1| Estate 12 12
C 89 | MUP-04-007 1| Estate 12 12)f
E 90 | MUP-04-029 10 SF 10 100]|
A 91 | MUP-04-038 10 SF 10 100}
C 92 | MUP-04-041 1| Estate 12 12))
B 93 | MUP-72-061 1| steeple 0 off
B 94 | MUP-73-188 22| acag 2 44
C 95 | MUP-76-010 1|  Estate 12 12
B 96 | MUP-77-092 5|  Estate 12 60
B 97 | MUP-79-140 173] MFDU 8 1384
C 98 | MUP-86-022 1| Estate 12 12
B 99 | MUP-87-052 1|  Estate 12 12
B 100 | MUP-88-034 1| Estate 12 12
C 101 [ MUP-91-029 40] acag 2 g0f
D 103 | MUP-97-013 72| ksfag 8 576)|
A 105 | MUP-99-005 30|  beds 2.5 75]]
A 106 | MUP-99-020 9]  beds 2.5 22.5)
A 107 | ZAP-00-045 1] wireless 0 off
E 108 | ZAP-00-085 1] Estate 12 12)f
B 109 | ZAP-00-094 1] Estate 12 12}
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VALLEY CENTER PROJECTS (LIST A)

TAZ | Map | County# | Density Unit Rate ADT |f
A 110 | ZAP-00-102 1| Estate 12 12]f
E 112 | ZAP-00-150 1| wireless 0 olf
D 113 | zAP-00-157 1] wireless 0 ofl
D 114 | ZAP-00-160 1| Estate 12 12
C 115 | ZAP-01-007 25| ksftruck 6 150}
D 117 [ ZAP-01-018 1| wireless 0 ofl
E 118 | ZAP-01-095 1| wireless 0 ol
C 119 | ZAP-01-114 1] wireless 0 ol
B 120 | ZAP-02-005 1| wireless 0 ofl
D 121 | ZAP-02-027 2| Estate 12 24)|
C 122 | ZAP-03-001 1} Estate 12 12}
A 123 | ZAP-03-007 1] wireless 0 o
A 124 | ZAP-03-015 1{ wireless 0 ol
C 125 | ZAP-03-019 1| Estate 12 12)f
A 126 | ZAP-03-038 1] Estate 12 12ff
A 127 | ZAP-03-054 1| wireless 0 olf
C 128 | ZAP-03-057 1] Estate 12 12)f
C 129 | ZAP-04-012 1} Estate 12 124
C 130 | ZAP-04-024 1| Estate 12 12§}
D 131 | ZAP-94-009 1| wireless 0 oll
B 132 | ZAP-98-003 10 SF 10 100}f
C 133 | ZAP-98-007 1| Estate 12 12}
D 134 | ZAP-99-019 1| wireless 0 oll
C 135 | STP-00-024 1| Estate 12 12
C 136 | STP-00-075 1|  Estate 12 12
B 137 | STP-01-006 1| Estate 12 12
B 138 | STP-02-015 4|  Estate 12 48
C 139 | STP-02-071 6] ksf self stor 2 12
C 140 | STP-02-074 2| Estate 12 24
D 141 | STP-03-021 25| ksfauto 20 500
D 142 | STP-03-022 1]  Estate 12 12
D 143 | STP-03-023 21.6] ksf retail 40 864
D 144 | STP-03-026 81] mini stor 2 162
D 145 | STP-03-052 3] Estate 12 36
D 146 | STP-03-060 1| Estate 12 12
E 147 | STP-03-083 1| Estate 12 12
E 148 | STP-04-013 1| Estate 12 12
B 149 | STP-04-022 1| Estate 12 12
B 150 | STP-98-040 3| Estate 12 36}
D 152 | REZ-03-003 42| MF 8 336,
D 153 | REZ-03-018 71 SF 10 70
B 155 | REZ-98-008 2| Estate 12 24
A 156 | GPA-04-012 296]  MF 8 2368
B 157 | SP-00-001 84] SF 8 672
D 158 | SP-00-002 3| Estate 12 36
A 160 | SP-04-007 342] SF 10 3420}
C 161 | SP-93-001 149 SF 10 1490}
A 162 | SP-04-004 296]  MF 12 3552
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VALLEY CENTER PROJECTS (LIST A)

TAZ | Map County # Density Unit Rate
A 7 TM-5014 22 SF 10 220]f
A 15 TM-5175 65 SF 10 650}
A 28 TM-5359 9] Estate 12 108}
A 29 TM-5385 365 SF 10 3650)
A 64 | TPM-20686 4]  Estate 12 43
A 81 | MUP-03-075 1] wireless 0 Off
A 9] | MUP-04-038 10 SF 10 100}
A 105 | MUP-99-005 30|  beds 3 90
A 106 | MUP-99-020 9]  beds 3 27
A 107 | ZAP-00-045 1] wireless 0 o]l
A 110 | ZAP-00-102 1] Estate 12 12
A 123 | ZAP-03-007 1] wireless 0 of
A 124 | ZAP-03-015 1] wireless 0 olf
A 126 | ZAP-03-038 1] Estate 12 12
A 127 | ZAP-03-054 1] wireless 0 off
A 156 | GPA-04-012 296] MF 8 2368|l
A 160 | SP-04-007 342 SF 10 3420}
A 162 | SP-04-004 296] MF 12 3552}
TOTALS| 14257
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VALLEY CENTER PROJECTS (LIST A)

TAZ | Map | County# | Density Unit Rate ADT |l
B 1 TM-4793 36] SF 10 360]
B 4 TM-5001 18 SF 10 180]|
B 18 TM-5211 48]  SF 10 480}t
B 32 | TPM-19952 2| Estate 12 24
B 34 | TPM-20239 5| Estate 12 60,
B 37 | TPM-20360 4]  Estate 12 48
B 43 | TPM-20450 4]  Estate 12 48f
B 45 | TPM-20460 5] Estate 12 60l
B 46 | TPM-20462 1| Estate 12 12
B 49 | TPM-20527 1]  Estate 12 12
B 51 | TPM-20596 2| Estate 12 24
B 60 | TPM-20676 1| Estate 12 12
B 63 | TPM-20685 4] Estate 12 48
B 69 | TPM-20723 2| Estate 12 24
B 75 | TPM-20811 1| Estate 12 12
B 78 | TPM-20842 4|  Estate 12 48
B 79 | MUP-00-023 118] acag 2 236|
B 93 | MUP-72-061 1] steeple 0 of
B 94 | MUP-73-188 22] acag 2 44
B 96 | MUP-77-092 5| Estate 12 6
B 97 | MUP-79-140 173] MFDU 8 1384

| B 99 [ MUP-87-052 1| Estate 12 12
B 100 | MUP-88-034 1| Estate 12 12
B 109 | ZAP-00-094 1] Estate 12 12
B 120 | ZAP-02-005 1] wireless 0 ol
B 132 | ZAP-98-003 10 SF 10 100}
B 137 | STP-01-006 1| Estate 12 12|
B 138 | STP-02-015 4| Estate 12 48Jf
B 149 | STP-04-022 i] Estate 12 124
B 150 | STP-98-040 3] Estate 12 36|l
B 155 | REZ-98-008 2| Estate 12 24|
B 157 | SP-00-001 84 SF 8 672

TOTALS| 4116}

-

(Vc- A-8)



VALLEY CENTER PROJECTS (LIST A)

TAZ | Map | County# | Density Unit Rate ADT ||
C 2 TM-4944 11 SF 10 110}
C 8 TM-5028 12 SF 10 120}
C 13 TM-5150 8 SF 10 80l
C 19 TM-5212 5] Estate 12 60fl
C 20 TM-5222 14 SF 10 1404

I c 21 TM-5251 6] SF 10 60fl
C 22 TM-5263 52|  Estate 12 624)f
C 23 TM-5272 11 SF 10 110}f
C 24 TM-5273 71 SF 10 70}
C 25 TM-5301 2| Estate 12 24{
C 30 TM-5403 79 SF 10 790|]
C 31 | TPM-19397 5] Estate 12 60fl
C 35 | TPM-20343 4] Estate 12 48]
C 36 | TPM-20352 4| Estate 12 48]
C 39 | TPM-20419 3| Estate 12 36|
C 41 | TPM-20435 3] Estate 12 36|
C 42 | TPM-20438 2|  Estate 12 24
C 47 | TPM-20480 5{ Estate 12 60|
C 52 | TPM-20602 4]  Estate 12 48f
C 53 | TPM-20623 4] Estate 12 48f
C 59 | TPM-20661 2]  Estate 12 24)
C 65 | TPM-20690 S| Estate 12 60}
C 67 | TPM-20707 3| Estate 12 36
C 71 | TPM-20748 3| Estate 12 36)|
C 74 | TPM-20803 2| Estate 12 241
C 80 |MUP-01-016 135] daycare 4 540
C 82 | MUP-03-083 1| Estate 12 12
C 89 | MUP-04-007 1] Estate 12 12
C 92 | MUP-04-041 1] Estate 12 12
C 95 | MUP-76-010 1| Estate 12 12
C 98 | MUP-86-022 1| Estate 12 12
C 101 | MUP-91-029 40] acag 2 80l
C 115 | ZAP-01-007 25| ksf truck 6 150}
C 119 | ZAP-01-114 1] wireless 0 0
C 122 | ZAP-03-001 1] Estate 12 12
C 125 | ZAP-03-019 1] Estate 12 12
C 128 | ZAP-03-057 1] Estate 12 12
C 129 | ZAP-04-012 1]  Estate 12 12
C 130 | ZAP-04-024 1| Estate 12 12
C 133 | ZAP-98-007 1] Estate 12 12
C 135 | STP-00-024 1| Estate 12 12
C 136 | STP-00-075 1| Estate 12 12
C 139 | STP-02-071 6] ksf self stor 2 12
C 140 | STP-02-074 2| Estate 12 24
C 161 | SP-93-001 149  SF 10 1490}

TOTALS| 5228
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I[ VALLEY CENTER PROJECTS (LIST A) |
TTAZ | Map | County# | Density Unit Rate ADT |
D 3 TM-4957 19 SF 10 190}
D 5 TM-5003 25 SF 10 250{
D 6 TM-5004 218| SF+golf 10 2780]|
D 10 TM-5047 149 SF 10 1490j
D 12 TM-5129 10 SF 10 100{
D 14 TM-5173 176 SF 10 1760
D 16 TM-5176 77 SF 10 770}
D 17 T™M-5177 57 SF 10 570}
D 26 TM-5305 22}  SF 10 220]|
D 27 TM-5308 13 SF 10 130]|
D 40 | TPM-20423 3| Estate 12 36|
D 61 | TPM-20677 3]  Estate 12 36)|
D 68 | TPM-20712 1| Estate 12 12
D 76 | TPM-20813 1| Estate 12 12
D 83 | MUP-03-102 1| Estate 12 12
D 86 | MUP-03-116 1|  Estate 12 12
D 103 | MUP-97-013 72| ksfag 8 576|]
D 113 | ZAP-00-157 1] wireless 0 olf
D 114 | ZAP-00-160 1] Estate 12 12
D 117 | ZAP-01-018 1| wireless 0 ol|
D 121 | ZAP-02-027 2| Estate 12 24,
D 131 | ZAP-94-009 1] wireless 0 0]
D 134 | ZAP-99-019 1] wireless 0 off
D 141 | STP-03-021 25| ksfauto 20 500]|
D 142 | STP-03-022 1} Estate 12 12
D 143 | STP-03-023 21.6] ksf retail 40 864l
D 144 | STP-03-026 81| mini stor 2 162)f
D 145 | STP-03-052 3| Estate 12 36|
D 146 | STP-03-060 1}  Estate 12 124f
D 152 | REZ-03-003 2|  MF 8 336}
D 153 | REZ-03-018 7 SF 10 70i
D 158 | SP-00-002 3| Estate 12 36,
TOTALS| 11020}
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VALLEY CENTER PROJECTS (LIST A)
AZ | Map County # Density Unit Rate ADT
E 38 | TPM-20362 2] Estate 12 24
E 44 | TPM-20458 4] Estate 12 48
E 50 | TPM-20595 4] Estate 12 48
E 62 | TPM-20680 2|  Estate 12 24
E 66 | TPM-20697 0] Estate 12 0]
E 73 | TPM-20780 3] Estate 12 36l
E 77 | TPM-20825 2| Estate 12 244
E 84 | MUP-03-104 3] Estate 12 36)|
E 85 | MUP-03-105 1| Estate 12 12}
E 87 |MUP-03-118 1] wireless 0 off
E 88 | MUP-03-133 1| Estate 12 12
E 90 | MUP-04-029 10] SF 10 100}
E 108 | ZAP-00-085 1]  Estate 12 12}
E 112 | ZAP-00-150 1] wireless 0 off
E 118 | ZAP-01-095 1| wireless 0 off
E 147 | STP-03-083 1] Estate 12 12}
E 148 | STP-04-013 1| Estate 12 124f
TOTALS 400}|
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VALLEY CENTER PROJECTS (LIST B)

County# Description Density Unit Rate ADT I

2 VC Towne Square Mix|  Mix Mix 15774
4 San Pasqual Casino 20.16]  ksf 100 2016}|
3 Pauma Casino 40|  ksf 100 4000}
3 Rincon Casino 14]  ksf 100 1400)|
3 Club Estates 33| Estate 12 396}
MUP-03-188 Wireless 0] wireless 0 off

MUP-03-022 Butler 0] wireless 0 ol
MUP-73-108 | Temp Office Trailer 0] ksf 0 o]l

MUP-75-025 Wireless 0] wireless 0 ofl

MUP-79-152 Add Fence 0f n/a 0 of

MUP-94-009 Brecht/ATT 0] wireless 0 ol

MUP-97-007 Wireless 0] wireless 0 oll

MUP-97-146 Grading Permit 0 na 0 of

MUP-98-007 Grading Permit 0 n/a 0 0

MUP-98-026 Cole Grade Pk 8.96] ac 50 448

P-03-083 VC Church Mix]  Mix Mix 766

P-03-102 Wireless 0| wireless 0 0]
P-03-104 Wireless 0] wireless 0 ol|

P-03-105 Miller Dog 2.4]  ksf 10 24

P-03-133 Wireless 0| wireless 0 ol

P-04-029 Participant Sport 5 ac 5 25

P-04-038 Rezone (no traffic) 0 n/a 0 Ol

P-73-188 | Blackington Air Strip 0| n/a 0 of
SP-108015 Harold Johnson 0] wa 0 oll
SP-208010 Preston Variance 0] n/a 0 oll
SP-8802139-A] Grading Permit 0] na 0 oll
SP-9302021-Al Grading Permit 0] wa 0 ol|
n/a SP-9808017 Grading Permit 0] wna 0 of
n/a STP-01-068 Wireless 0| wireless 0 off
2 STP-02-006 Countryside Vet 3.28]  ksf 5 170l
1 TM-5087 | Orchard Run Residential Mix| Mix Mix 3423
4 TM-5152 | Country Meadows Res. 8] SF 10 80|l
2 TM-5173 Lorinda 176] Estate 12 2112
2 TM-5232 Vesper Grove 7 SF 10 704
3 TPM-20436 Conway 4] SF 10 400
1 TPM-20470 Tebbs 3] SF 10 30}
3 TPM-20689 Viking Grove 1{ Estate 12 12)f
n/a ZAP-00-107 Wireless 0] wireless 0 ol
n/a ZAP-01-114 Wireless 0| wireless 0 off
n/a ZAP-01-018 Wireless 0] wireless 0 off

(Ve-8)
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VALLEY CENTER PROJECTS (LIST B)

MapID| County# Description Density Unit Rate | ADT ||
it 1 11 TM-5087 | Orchard Run Residential| (50% occ.)] Mix Mix 1712}
1 16 | TPM-20470 Tebbs 3] SF 10 30/
I TOTAL ADT] 1742
[ VALLEY CENTER PROJECTS (LIST B) |
[ TAZ MapID| County# Description Density Unit Rate ADT ]
2 1 VC Towne Square (50% occ)]  Mix Mix 7890}

2 6 | MUP-98-026 Cole Grade Pk 8.96] ac 50 448

2 7 P-03-083 VC Church (50% occ)l  Mix Mix 383

2 10 | STP-02-006 Countryside Vet 3.28]  ksf 5 16.4

2 13 TM-5173 Lorinda 176] Estate 12 2112
2 14 TM-5232 Vesper Grove 7 SF 10 704
TOTAL ADT| 10919.4}

VALLEY CENTER PROJECTS (LIST B)
TAZ |MapID| County# Description Density Unit Rate ADT

3 3 Pauma Casino 40]  ksf 100 4000}

3 4 Rincon Casino 14|  ksf 100 1400}

3 5 Club Estates 33| Estate 12 396

3 15 TPM-20436 Conway 4 SF 10 40]
3 17 | TPM-20689 Viking Grove 1] Estate 12 12)f
TOTAL ADT| 5848

VALLEY CENTER PROJECTS (LIST B)
TAZ |MapID| County# Description Density Unit Rate ADT

4 2 San Pasqual Casino 20.16 ksf 100 2016

4 8 P-03-105 Miller Dog 24|  ksf 10 24

4 9 P-04-029 Participant Sport 5 ac 5 25

4 12 TM-5152 | Country Meadows Res. 8 SF 10 80
TOTAL ADT| 2145

Ve- 8- 1)
Ve B-2)
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APPENDIX D
Existing Conditions Worksheets






Lanes, Volumes, Timings

EXISTING-AM PEAK
051008-Gregory Canyon

10: Highway 395 & State Route 76

NWR

Cycle Length: 90
Actuated Cycle Length: 90 -

Offset: 0 (0%), Referenced to phase 2:NWTL, Start of Green

Natural Cycle: 75

Control Type: Actuated-Coordinated '

Maximum v/c Ratio: 0.89

Intersection Signal Delay: 29.2
{ntersection Capacity Utilization 70.6%

Intersection LOS: C

ICU Level of Service C

Lane Group SEL SET -SER NWL NWT NEL NET NER SWL SWT SWR
Lane Configurations 0 <t1> 0 ] <1 1 1 2> 0 1 2 1
ldeal Flow (vphpl) 1800 1900 1800 1900 1900 1900 1900 1800 1900 1800 1900 1900.
Total Lost Time (s) 40 4.0 4.0 4.0 40 40 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ff) 50 50 50 50 50 50 © 50 : 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Tuming Speed (mph) 15 g 15 9 15 9 15 9
Satd. Flow (prot) 0 1774 0 0 1827 1583 1770 3497 0 1770 3539 1583
Fit Permitted 0.967 0.981 0.e50 - - 0.950
Satd. Flow (perm) 0 1774 0] 0 1827 1583 1770 3497 0 1770 3539 1583
Right Turn on Red - Yes Yes Yes Yes
Satd. Flow (RTOR) 7 . 62 .9 123
Link Speed (mph) .30 30 30 30
Link Distance (ft) 556 748 915 882
Travel Time (s) 12.6 , 17.0 20.8 20.0
Volume (vph) 281 83 45 72 111 57 38 559 49 57 484 113
Adj. Flow (vph) 305 90 49 78 121 62 .41 608 53 62 526 123
Lane Group Flow {(vph) 0 444 0 0 199 62 41 661 0 62 526 123
Tum Type Split Split Pemmm  Prot Prot Over
Protected Phases 8 6 2 2 7 4 3 8 6
Permitted Phases 2
Detector Phases . 6 6 2 2 2 -7 4 3 8 B
Minimum Initial (s) 40 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 200 20.0 20.0 200 20.0 8.0 20.0 8.0 200 200
Total Split (s) 33.0 -33.0 0.0 220 220 220 100 250 6.0 100 250 330
Total Split (%) 37% 37% 0% 24% 24% 24% 11% 28% 0% 1% 28% 37%
Yellow Time (s) 35 35 3.5 3.5 35 3.5 35 3.5 3.5 35
All-Red Time (s) - 0.5 0.5 0.5 0.5 0.5 05 0.5 05 05 0.5
Lead/lLag lead 'Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes  Yes
Recall Mode None None -Coord Coord Coord None None None None None
Act Effct Green (s) 25.0 242 242 59 207 59 227 25.0
Actuated g/C Ratio 0.28 0.27 027 007 023 0.07 025 0.28
v/c Ratio 0.89 0.40 013 035 0.81 0.53 059 "0.23
Uniform Delay, d1 - 30.7 282 0.0 424 316 417 295 0.0

" Delay - 327 304 86 407 345 424 228 13.5
LOS C C A D C D oF B
Approach Delay 32.7 252 349 '22.9
Approach LOS C C C Cc

" Intersection Summary
Area Type: Other

D:\My Documents\DameIl\05100&Gfegon/CanyonRevisited\l—lCS\Existing-AM_syﬁ
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Lanes, Volumes, Timings
10: Highway 395 & State Route 76

EXISTING-PM PEAK
051008-Gregory Canyon

Cycle Length: 90
Actuated Cycle Length: 80
Offset: 0 (0%), Referenced to phase 2:NWTL, Start of Green
Natural Cycle: 75 C .

Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.86

Intersection Signal Delay: 24.9
Intersection Capacity Utilization 68.1%

Intersection LOS: C
ICU Level of Service B

Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations 0 <ti> 0 0 <1 1 1 - 2> [ 1 "2 1
ideal Flow (vphpl) - 1800 1900 1960 1900 1800 1900 1900 19800 1800 1900 1800 1900
Total Lost Time (5) 40 40 40 40 40 40 40 40 40 4.0 40 4.0
Leading Deiector (ft) 50 50 . 50 50 50 50 50 50 50 50
Trailing Detector (ft) o 0 0. o 0 0 0 0 0 0
Turning Speed (mph) = 15 ' g 15 9 15 . 9 15 9
Satd. Flow {prot) 0 1763 0 0 1833 1583 1770 3504 0 1770 3539 1583
Fit Permitted 0.969 0.984 - 0.850 : 0.950
Satd. Flow (perm) 0 1763 0 0 1833 1583 1770 3504 0 1770 - 3539 1583
Right Tum on Red Yes : Yes Yes . Yes
Satd. Flow (RTOR) 12 28 8 286
Link Speed (mph) 30 30 30 30
Link Distance (ft) 556 748 815 882

“ Travel Time (s) 126 17.0 20.8 _ 200 -
Volume (vph) 220 66 60 48 101 - 26 T2 667 48 36 642 263
Adj. Flow (vph) 239 72 65 53 110 28 78 725 52 39 698 286
L. ane Group-Flow (vph) 0 376 0 0 183 28 78 TTT 0 38 698 286
Tum Type Split Split Perm Prot Prot Over
Protected Phases 6 6 2 2 7 4 3 8 6
Permitied Phases : 2.
Detector Phases 6 & 2 2 2 7 . 4 3 8 6
Minimum Initial (s) 40 4.0 40 40 40 40 40 406 40 40
Minimum Split (s) 20.0 '20.0 20.0 200 200 80 20.0 80 200 20.0
Total Split (s) 300 300 00 210 210 210 110 300 0.0 9.0 28.0 30.0
Total Split (%) 33% 33% 0% 23% 23% 23% 12% 33% 0% 10% 31% 33%
Yellow Time (s) 35 35 35 35 35 35 35 3.5 3.5 35
All-Red Time (s) 0.5 05 0.5 05 05 05 05 0.5 0.5 0.5
Lead/Lag lead Lag lead Lag
| ead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None Coond Coord Coord None None None None None
Act Effct Green (s) 21.8 234 234 68 274 50 240 2138
Actuated g/C Ratio 0.24 026 0.26 008 030 0.06 027 0.24
vic Ratio 0.86 034 006 059 072 040 0.74 0.48
Uniform Delay, d1 - 315 283 0.0 414 276 430 294 0.0
Delay 32.2 307 119 449 282 480 175 142
LOS Cc - C B D C D B B
Approach Delay 32.2 278 29.8 17.7
Approach LOS : ol ' c . . C B
Intersection Summary ’
Area Type: Other
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Lanes, Volumes, Timings EXISTING-AM PEAK

7: 1-15 Southbound & State Route 76 _ 051008-Gregory Canyon
Lane Group . SEL SET SER NWL -NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations -0 <t 1 o 0 0 o] 1 1 1 1 0
ideal Fiow (vphpl) 1900 1900 1900 1900 1900 1800 1900 1900 1900 1900 1900 1900
Total Lost Time (s) 4.0 4.0 4.0 40 40 4.0 4.0 4.0 4.0 40 4.0 4.0
Leading Detector (ft) 50 50 50 ' 50 50 50 50
Trailing Detector (f) 0 0 0 o 0 0 0
Tuming Speed (mphy - 15. 9 15 . 9 15 9 15 9
Satd. Flow (prot) 0 1770 1583 0 0 g 0 1863 1583 1770 1863 0
Fit Permitted 0.950 : - 0.950 .

Satd. Flow (perm) 0 1770 1583 0 0 0 0 1863 -1583 1770 1863 0
Right Tum on Red -~ Yes: Yes Yes Yes
Satd. Flow (RTOR) 453 : 397 :

Link Speed {mph) . 30 30 30 30

Link Distance (ft) 443 610 882 1345

Travel Time (s) - 10.1 : 139 20.0 ’ : 306
Volume (vph) 155 0 417 0 0 0 C 494 365 104 278 0
Adj. Flow (vph) 168 0 453 0 0 0 0 537 387 113 302 0
Lane Group Flow (vph) 0 168 _453 0 0 0 0 537 397 113 .302 0
Tumn Type Perm .Perm Perm  Prot

Protected Phases 6 : 4 3 8
Permitted Phases 6 6 4

Detector Phases 6 6 .6 4 4 3 8
“Minimum Initial (s) 4.0 4.0 40 , 4.0 4.0 4.0 40
Minimum Split (s) 200 200 200 20.0 20.0 8.0 20.0

Total Split (s) 30.0 30.0 300 . Q0O 0.0 a.0 0.0 439 430 17.0 8600 . 00
Total Split (%) 33%. 33% 33% 0% 0% - 0% 0% 48% 48% 19% 67% 0%
Yellow Time () 3.5 35 3.5 3.5 3.5 3.5 345
All-Red Time (s) 05 05 0.5 0.5 0.5 0.5 0.5
Lead/Lag o Lag Lag Lead

Lead-Lag Optimize? - , Yes Yes Yes

Recall Mode Coord Ceerd Coord None None None None

Act Effct Green (s) 373 373 323 323 105 447
Actuated g/C Ratio 0.41 0.41 036 036 012 050

v/c Ratio 0.23 0.49 ' 0.80 048 054 0.33
Uniform Delay, d1 - 17.8 0.0 26.0 0.0 38.7 131

Delay .20.7 27 . 385 138 229 206

Los - Cc A : D B C c
Approach Delay 7.6 .28.0 21.2
Approach LOS : A c c
Intersection Summary

Area Type: Other

Cycle Length: 80 .

Actuated Cycle Length: 90

Offset: 0'(0%), Referenced to phase 2: and 6:SETL, Start of Green

Natural Cycle: 60 :

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.80

Intersection Signal Delay: 20.1 intersection LOS: C

Intersection Capacity Utilization 53.9% . ICU Level of Service A
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Lanes, Volumes, Timings

EXISTING-PM PEAK
051008-Gregory Canyon

7:1-15 Southbound & State Route 76

NET

Cycle Length: 90
Actuated Cycle Length: 80

Offset:-0 (0%), Referenced to phase 2:

Natural Cycle: 65

Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.81

intersection Signal Delay: 19.2
intersection Capacity Utilization 67.7%

and 6:8ETL, Start of Green

Intersection LOS: B.

ICU Levetl of Service B

Lane Group SEL SET SER NWL NWT NWR NEL NER SWL SWT SWR

Lane Configurations 0 <1 1 0 0 0 0 1 1 4 1 0

Ideal Flow (vphph 1800 1900 1900 18900 1800 1900 1800 1900 1900 1900 196G 1800

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 40 40 40 4.0 40 - 40

Leading Detector (ft) 50 50 50 50 50 50 50

Trailing Detector (ft) 0 0 0 _ 0 o] 0 0

Tuming Speed (mph) 15 9 15 9 15 ' 9 15 » 9

Satd. Flow {(prot) 0 1770 1583 ¢ o 0 -0 1863 1583 1770 1863 0

Flt Permitted 0.950 ' : 0.950 :

Satd. Flow {(perm) 0 1770 1583. 0 o 0 ‘0 1863 1583 1770 1863 0
" Right Tum on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 308 272

Link Speed {(mph) 30 30 30 30

Link Distance (ft) 443 610 882. 1345

Travel Time (s) 10.1 13.9 20.0 ‘ 30.6

Volume (vph) 192 0 353 0 0 o] 0 647 250 152 607 4]

Adj. Fiow (vph) 208 0 384 0 0 0 0 703 272 185 660 0

Lane Group Flow (vph) 0O 208 384 0 0 0 0 703 272 165 660 D

Tum Type Perm Perm Perm  Prot

Protected Phases 6 4 3 8

Permitted Phases 6 : 6 4

Detector Phases 6 6 6 4 4 3 8

Minimum Initial (s) 4.0 40 40 4.0 40 4.0 4.0

Minimum Split (s) 20.0 20.0 200 20,0 200 80 20.0

Total Split (s) 250 250 250 0.0 0.0 00 0.0. 480 480 170 B850 0.0
. Total Split (%) 28% 28% 28% 0% - 0% . 0% 0% 53% 53% 19% 72% 0%

Yelfow Time (s) 35 35 35 35 35 35 35

All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 05 0.5

Lead/Lag lag Lag Lead

Lead-Lag Optimize? Yes- Yes Yes

Recall Mode - Coord Coord Coord None None None None

Act Effct Green (s) 242 242 422 422 116 57.8

Actuated g/C Ratio 0.27 027 0.47 047 013 064

v/c Ratio 044 0.59 0.81 031 072 0.55
-Uniform Delay, d1. 27.3 5.1 204 0.0 375 8.9

Delay 28.3 7.0 283 10.2 336 138

LOS C A C ‘B C B

Approach Delay 14.5 233 17.8

Approach LOS B C B

Intersection Summary

Area Type: Other
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Lanes, Volumes, Timings EXISTING-AM PEAK

4: 1-15 Northbound & State Route 76 . : 051008-Gregory Canyon
Lane Group © SEL  SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
L.ane Configurations 0 0 0 o <1 1 1 1 0 0 1. 1
Ideal Fiow (vphpl) 1800 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost Time (s) 4.0 40 40 40 40 40 40 4.0 4.0 4.0 40 4.0
Leading Detector (ft} _ 50 50 50 50 50 50 50
. Trailing Detector (ft) - _ : 0 0 0 0 0 0 0
Tuming Speed (mph): 15 9 15 -9 . 15 9 15 .9
Satd. Flow (prot) 0 0 0 0 1770 1583 1770 1863 0 0 1863 1583
Flt Permitted 0.950 0.950 -
Satd. Flow (perm) c 0 0 0 1770 1583 1770 1863 0 0 1863 1583
Right Tum on Red : Yes Yes Yes : Yes
Satd. Flow (RTOR) : 122 A 68
Link Speed (mph) _ 30 30 30 30 '
Link Distance (ft) 550 849 - 1345 698
Travel Time (s) o 12.5. 18.3 30.6 15.9
Volume (vph) 0 0 o 219 0 112 363 248 0 0 173 63
Adj. Flow {vph) 0 0 0 238 . 0 122 395 271 0 0 188 68
Lane Group Flow (vph) 0 0 0 0 238 122 385 271 0 0. 188 68
" Turn Type . Permm Perm Prot ~Perm
Protected Phases ' 2 7 4 '8 .
Permitted Phases ' 2 2 ' 8
Detector Phases 2 2 -2 7 4 8 8
~ Minimum Initial (s) : 40 40 4.0 40 4.0 4.0 4.0
Minimum Split (s) 20,0 20,0 200 8.0 20.0 200 20.0
Total Split (s) 0.0 0.0 00 270 270 270 39.0 630 0.0 0.0 240 240
Total Split (%) 0% 0% 0% 30% 30% 30% 43% 70% 0% 0% 27% 27%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 35
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 6.5
lLead/Lag . Lead lag LlLag
Lead-Lag Optimize? ' Yes Yes Yes
Recall Mode - Coord Coord Coord None None ) .. None None
Act Effct Green (s) 389 389 251 '43.1 140 140
Actuated g/C Ratio , 043 043 028 048 0.16 0.16
v/c Ratio 031 016 0.80 030 0.65 0.22
Uniform Delay, d1 - 167 00 30.1 143 35.7 0.0
Delay ' 20.3 48 241 183 35.0 8.2
LOS C A c ‘B C A
Approach Delay . 151 21.8 27.8
Approach LOS B ’ Cc _ C
. Intersection Summary ‘
Area Type: Other

Cycle.Length: 90

Actuated Cycle Length: 90 :

Offset: 0 (0%), Referenced to phase 2.NWTL and 6:, Start of Green

Natural Cycle: 60 : :

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.80 4 -
intersection Signal Delay: 21.1 _ Intersection LOS: C
Intersection Capacity Utilization 54.9% ICU Level of Service A
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Lanes, Volumes, Timings
4: MS Northboun_d & State Route _76

EXISTING-PM PEAK
051008-Gregory Canyon

Lane Group SEL  SET SER NWL NWT NWR NEL -NET

darnelsand-sx51 D (p '

NER SWL SWT SWR
Lane Configurations 0 0 0 0 <1 1 1 1 0 0 1 1
Ideal Flow (vphp) - 1900 1900 1900 1900 1900 1900 1900 1900 13800 1900 1900 1900
Total Lost Time (s) 4.0 40 4.0 440 4.0 40 4.0 4.0 40 40 40 4.0
Leading Detector (ft) o 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 o 0 0 0
Tuming Speed (mph) 15 9 15 9 15 -9 15 : 9
Said. Flow (prot) 0 0 0 0 1770 1583 1770 1863 0 0 1863 1583
Fit Permitted _ - 0.850 0.950
Satd. Flow {perm) 0 0 o 0 1770 1583 1770 1863 0 0 1863 1583
Right Tum on Red § Yes Yes Yes . Yes
Satd. Flow (RTOR) 178 155
Link Speed (mph) 30 30 4 30 30
~ Link Distance (i) 550 849 1345 698
Travel Time (s) 12.5 19.3 30.6 15.9
Volume (vph) 0 0] 0 439 0 185 578 291 0 0 462 143
Adj. Flow (vph) 0 0 0 477 0 179 608 306 0 0 497 155
Lane Group Flow (vph) 0 0 0 -~ 0 477 179 608 306 0 0 497 155
Tum Type Perm Pemm - Prot Perm
Protected Phases 2 7 4 8
Permitted Phases 2 2 8
Detector Phases | 2 2 2 7 4 8 8
Minimum Initial (s) 4.0 4.0 40 40 4.0 40 40
Minimum Split (s) ' 200 200 200 80 200 20.0 20.0
- Total Spilit (s) 0.0 0.0 0.0 280 280 290 340 610 0.0 0.0 270 27.0
Total Split (%) 0% 0% 0% 32% 32% 32% 38% 68% (0% 0% 30% 30%
Yellow Time (s) o 35 35 35 35 35 35 35
All-Red Time (s) b5 0.5 05 05 0.5 ~ 0.5 0.5
Lead/Lag : ' Lead Lag Lag
[ ead-Lag Optimize? , . Yes Yes Yes
Recall Made . Coord Coord. Coord None None None . None
Act Effct Green (s) ' A 250 250 300 57.0 230 23.0
Actuated g/C Ratio 0.28 028 0.33 063 0.26 0.26
v/c Ratio ' 097 031 1.03 026 1.04 0.30
Uniform Delay, d1 32.1 0.0 300 7.2 33.5 0.0
Delay - 585 43 714 129 788 4.8
LOS E A E B E A
Approach Delay 44 4 518 61.2
Approach LOS . ' D D E
Intersection Summary
Area Type:. Qther
Cycle Length: 80 -
Actuated Cycle Length: 80
Offset: 0 (0%), Referenced to phase 2:NWTL and 6:, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.04 ‘ _
Intersection Signal Delay: 52.4 : . Intersection LOS: D
Intersection Capacity Utilization 96.3% ICU Level of Service E
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Merge Analysis

Analyst: . bh

Agency/Co.: Darnell
Date performed: 11/17/2005

Analysis time period: AM Peak
Freeway/Dir of Travel: I-15 Northbound On-Ramp

Junction: . I-15 North/State Route 76
Jurisdiction: County SD/Caltrans
Analysis Year: Existing

Description: 051008 - Gregory Canyon

Freeway Data

Type of analysis : . Merge
Number of lames in freeway 4
Free-flow speed on freeway 70.0 rph

Volume on freeway _ 4600 vph

On Ramp Data

Side of freeway Right

Number of lanes in ramp . 1

Free-flow speed on ramp 35.0 mph
Volume on ramp - 426 vph
Length of first accel/decel lane 500 ft
Length of second accel/decel lane £t

Adjacent Ramp Data (if omne ‘exists)

Does adjacent ramp exist? No

Volume on adjacent Ramp vph
Position of adjacent Ramp

Type of adjacent Ramp

Distance to adjacent Ramp ’ ft

_Conversion to pc/h Under Base Conditions

Junction Components Freeway Ramp Adjacent .
R : Ramp
Volume, V (vph) . 4600 426 vph
Peak-hour factor, PHF -0.90 0.90
Peak 15-min volume, v15 1278 118 v
Trucks and buses . 10 10 % .
Recreational vehicles : 2 2 3
Terrain type: Level Level
Grade ’ % . % %
Length ot mi mi
Trucks and buses PCE, ET . B 1.5 1.5
Recreational vehicle PCE, ER 1.2 1,2
Heavy vehicle adjustment, fHV 0.948 0.949
Driver population factor, fP 1.00 1.00
Flow rate, vp 5387 499 pcph
Estimation of V12 Merge Areas
L = (Equation 25-2 or 25-3)
EQ
P = 0.315 Using Equation 4
M
v =v (P ) = 1695 pe/h
12 F FM
Capacity Checks
. Rctual Maximum - - LOS F?
v 5886 5600 | No
FO )
¥ 2194 4600 No
R12
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v~ 0.00627 L = 19.2 pc/mi/ln
R R 12 A
Level of service for ramp-freeway junction areas of influence B

e
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Merge Analysis

Analyst:

Agency/Co.:
Date performed:
Analysis time period: PM Peak

Freeway/Dir of Travel: I-15 Northbound On—Ramp

Junction:

Jurisdiction:
Analysis Year:
Description: .051008 - Gregory Canyon

bh
Darnell
11/17/2005

I-15 North/State Route 76
County SD/Caltrans
Existing

Freeway Data

Type of analysis Mexrge

Number of lanes in freeway 4 .
Free—flow speed on freeway ’ 70.0 mph
Volume on freeway - 4600 vph

On Ramp Data

Right

Side of freeway

Number of lanes in ramp 1

Free—flow speed on ramp 35.0 mph

Volume an ramp ) 721 vph

Length of first accel/decel lane 500 ft

Length of second accel/decel lane ft
Adjacent Ramp Data {if one exists)

Does adjacent ramp exist? No

Volume on adjacent Ramp : . vph

Position of adjacent Ramp
Type of adjacent Ramp
Distance to adjacent Ramp ft

Conversion to pc/h Under Base Conditions

Junction Components Freeway Ramp Adjacent
Ramp
Volume, V (vph) . 4600 721 wvph
Peak-hour factor, PHF 0.90 0.90
Peak 15-min volume, vl5 1278 200 v
Trucks and buses 10 10 %
Recreational vehicles 2 2 %
Terrain type: Level Level
Grade % % %
Length i mi mi
Trucks and buses PCE, ET 1.5 1.5
Recreational vehicle PCE, ER 1.2 1.2
Heavy vehicle adjustment, fHV 0.945%5 0.948
Driver population factor, fP 1.00 1.00
Flow rate, vp : 5387 844 _pcph
Estimation of V12 Merge Areas
L = (Equation 25-2 or 25-3)
EQ
P = 0.272 Using Equaticn 4
M . .
v =v (P ) = 1463 pc/h
12 F M
Capacity Checks
Actval Maxiyuom . " LOS F?
v 6231 9600 " No
FO _
v 2307 4600 No
R12
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 19.9 pc/mi/ln
R R 12 A

. Leével of service for ramp-freeway junction areas of infiuence B

DE



Merge Analysis

Analyst:
Agency/Co.:
Date performed:
Analysis time period:
Freeway/Dir of Travel:
Junction:
Jurisdiction:
Analysis Year:
Description:

bh

Darnell

11/17/2005

AM Peak

I-15 Southbound On-~Ramp
I-15 South/State Route 76
County SD/Caltrans
Existing

051008 - Gregory Canyon

Freeway Data

Type of analysis ] "Merge

Number of lanes in freeway 4

Free-flow speed on freeway 70.0 mph

Volume on freeway 4500 vph
- On Ramp Data

Side of freevay Right

Number of lanes in ramp 1

Free-flow speed on ramp 35.0 mph

Volume on ramp 469 vph

Length of first accel/decel lane 500 ft

Length of second accel/decel lane’ ft

Adjacent Ramp Data (if one exists) g

Does adjacent ramp exist? No

Volume on adjacent Ramp vph

Position of adjacent Ramp

Type of adjacent Ramp

Distance to adjacent Ramp ft

Conversion to pc/h Under Base Conditions

Level of service for ramp-freeway junction areas of influence B

D9

Junction Components Freeway Ramp Adjacent
Ramp
Volume, V (wvph) 4500 469 vph
Peak-hour factor, PHF 0,90 0.90
Peak 15-min volume, v15 1250 130 v
Trucks and buses 10 .10 %
Recreational vehicles 2 % -
Terrain type: Level Level
Grade % % %
Length mi mi mi
Trucks and buses PCE, ET _ 1.5 1.5
Recreational vehicle PCE, ER 1.2 1.2
Heavy vehicle adjustment, f£HV 0-.943 0.949
Driver population factor, fP 1.00 1.00
Flow rate, vp 5270 549 pcph
Estimation of V12 Merge Areas
L = (Equation 25-2 or. 25-3)
EQ
P = 0.308 Using Equation 4
™
v =v (P ) = 1626 pc/h
12 F ™
Capacity Checks
Actual Maximum LOS F? - -
v 5818 8600 No
FO
v ' 2175 4600 No -
R12
Level of Service Determination (if not F)
- Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 19.1 pc/mi/ln
R R 12 A



Merge Analysis

Analyst:
Agency/Co.:
Date performed:

bh
Darnell
11/17/2005

Analysis time period: PM Peak
Freeway/Dir of Travel: I-15 Southbound On-Ramp

Junction:
Jurisdiction:
Analysis Year:

I-15 South/State Route 76
County SD/Caltrans
Existing

Description: 051008 - Gregoxry Canyon

Freeway Data

Type of analysis

Number of lanes in
Free-flow speed on
Volume on freeway

Merge

freeway 4

freeway 70.0 mph
4500 vph

On Ramp Data

8ide of freeway Right

Number of lanes in ramp . 1

Free~flow speed on ramp 35.0 ‘mph
Volume on xamp 402 wvph
Length of first accel/decel lane 500- £t
Length of second accel/decel lane ’ ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp
Volume on adjacent

exist? : No
Ramp vph

Position of adjacent Ramp
Type of adjacent Ramp
Distance to adjacent Ramp ft

Conversion to pc/h Under Base Conditions

Adjacent

Level of service for ramp-freeway junction areas of influence B

Dlo

Junction Components . Freeway Ramp
’ Ramp
Volume, V (vph) 4500 402 vph
Peak-hour factor, PHF 0.90 0.90
Peak 15-min volume, v15 1250 112 v
Trucks and buses 10 . 1o %
Recreational vehicles 2 2 %
Terrain type: Level Level
Grade % % %
Length mi mi mi
Trucks and buses PCE, ET 1.5 1.5
‘Recreational vehicle PCE, ER 1.2 1.2
Heavy vehicle adjustment, fHV 0.948 0.949
Driver population factor, fP 1.00 1.600
Flow rate, vp 5270 471 pcph
Estimation of V12 Merge Areas
L = {Equation 25-2 or 25-3)
EQ )
P = 0.318 Using Equation 4
m .
v =v (P )= 1677 pe/h
12 F FM
Capacity Checks
Actual Maximum LOS F? .
v 5741 9600 No
FO
v 2148 4600 No
R12
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 1B.9 pc/mi/ln
R R 12 A



Diverge Analysis

Analyst: bh

Agency/Co.: Darnell

Date performed: 11/17/2005

Analysis time period: AM

Freeway/Dir of Travel: TI-I15 Northbound Off

Junction: I-15 North Off/State Route 76
Jurisdiction: County SD/Caltrans

Analysis Year: Existing

. Description: 051008 ~ Gregory Canyon

Freeway Data

Type of analysis : Diverge

Number of lanes in freeway 4 )

Free-flow speed on freeway . 70.0 mph
Volume on freeway 4600 vph

Off Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-Flow speed on ramp 35,0 mph
Volume on ramp 331 vph
Length of first accel/decel lane 500 ft
Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)

Does adjacent .ramp exist? No

Volume on adjacent ramp vph
Position of adjacent ramp

Type of adjacernt ramp

Distance to adjacent ramp £t

Conversion to pc/h Under Base Conditions

Junction Components Freeway Ramp Adjacent
’ Ramp
Volume, V (vph) 4600 331 . vph
Peak-hour factor, PHF 0.80 0.%0
Peak l5-min volume, v15 . 1278 92 v
Trucks and buses 0 0 .
Recreational vehicles o 0 %
Terrain type! Level Level .
Grade 0.00 % 0.00 L 2 %
Length 0.00 mi 0.00 i mi
Trucks and buses PCE, ET 1.5 ’ 1.5
Recreational vehicle PCE, ER 1.2 1.2
Heavy vehicle adjustment, f£HV 1.000 i.000
Driver population factor, fP 1.00 1.00
Flow rate, vp 5111 168 ‘ pcph
Estimation of V12 Diverge Areas
L = " (BEquation 25-8 or 25-9)
EQ
P o= 0.436° Using Equation 8
£D K 2
Vv =v + (v-v)P = 2436 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F7?
v =v 5111 .9600 No
Fi F
v 2436 4400 No
12
vV =v -y 4743 8600 No
FO F 'R
v 368 2000 No
R
Level of Service Determination (if not F)
Density, D =4.252 + 0.0086 v - 0.009 L = 20.7 .pc/mi/ln

R 12 D
Level of service for ramp~freeway junction areas of influence C

Dl



Analyst: bh
RAgency/Co. : Darnell
Date performed: 11/17/2005

Analysis time period: PM
Freeway/Dir of Travel:

Diverge Analysis

I~15 Northbound Off
I-15 North Off/State Route 76

Junction:

Jurisdiction: County SD/Caltrans
Analysis Year: Existing
Description: 051008 - Gregory Canyon

Type of analysis

Number of lanes in freeway
Free—flow speed on freeway
Volume on freeway

Side of freeway
Number of lanes in ramp
Free-Flow speed on ramp

Volume on ramp R

Length of
Length of

first accel/decel lane
second accel/decel lane

Does adjacent ramp exist?
Volume on adjacent ramp
Position of adjacent ramp
Type of adjacent ramp
Distance to adjacent ramp

Junction Components Freeway Ramp Adjacent
Ramp
Volume, V (vph) 4600 604 vph
Peak-hour factor, PHF 0.90 6.90
Peak 15-min volume, v15 1278 168 v
Trucks and buses ) -0 0 %
Recreational vehicles 0] . 0 %
Terrain type: Level Level
Grade 0.00 % 0.00 % %
Length 0.Q0 mi 0.00 ni mi
Trucks ahd buses PCE, ET 1.5 1.5 -
Recreational wvehicle PCE, ER 1.2 1.2
Heavy vehicle adjustment, fHV 1.000 1.0600
Driver populaticn factox, f£P 1.00 1.00
Flow rate, vp 5111 671 pcph
Estimation of V12 Diverge Areas
L = (Equation 25~8 or 25-9)
EQ
P = 0.436 Using Equation 8
FD
‘v =v + (v-v)P = 2607 pe/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
v =y 5111 9600 No
Fi F ’
v : 2607 4400 No
12
v =v-v 4440 39600 No
FO F R
v - 671 2000 No
R . ;
Level of Service Determination (if not F)
Density, D = 4.252 + 0.0086 v - 0.009 L = 22.2 pc/mi/ln

R

Conversion to pc/h Under Base Conditions

Freeway Data

Diverge

4

70.0 mph

4600 vph

Off Ramp Data

Right

1

35.0 mph

604 vph

500 £t
ft

Adjacent Ramp Data (if one exists)

No
vph
£t

12 D

Level of service for ramp-freeway junction areas of influence C

D12~



Diverge Analysis

Analyst: bh
Agency/Co.: Darnell
Date performed: 11/17/2005

Analysis time period: AM
Freeway/Dix of Travel: I-15 Southbound Off

Junction: I-15 South Off/State Rolte 76
Jurisdiction: County SD/Caltrans
Analysis Year: Existing

.Description: 051008 - Gregory Canyon

Freeway Data

‘Type of analysis . Diverge

Number of lanes in freeway [

Free—flow speed on freeway ) . 70.0 mph
Volume on freeway 4600 vph

Off Ramp Data

Side of freeway - Right

Number of lanes in ramp 17

Free-Flow speed on ramp 35.0 mph
Volume on ramp 572 vph
Length of first accel/decel lane 500 £t
Length of second accel/decel lane £t

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? : No

Volume on adjacent ramp vph
Position of adjacent ramp

Type of adjacent ramp

Distance to adjacent ramp £t

Conversion to pc/h Under Base Conditions

Junction Comporents Freeway Ramp Adjacent

Ramp
Volume, V (vph)- 4600 572 . vph
Peak-hour factor, PHF . 0.80 0.90
Peak 15-min volume, v15 1278 159 v
" Trucks and buses ’ 0 0 %
Recreational vehicles 0 0 %
Terrain type: Level Level
Grade . 0.00 % 0.00 % %
Length 0.00 mi  0.00 mi mi
Trucks and buses PCE, ET 1.5 1.5
Recreational wvehicle PCE, ER 1.2 1.2
Reavy vehicle adjustment, fHV 1.000 1.000
Driver population factor, f£P 1.00 1.00
Flow rate, vp 5111 636 pcph
Estimation of V12 Diverge Areas
L = (Equation. 25~8 or 25-9)
EQ : '
P o= 0.436 Using Equation 8
FD ’
v =v + (v-~v)P = 2587 pc/h
12 R F R '~ FD
Capacity Checks
Actual . Maximum LCS E?
v =V 5111 9600 No
Fi F .
v 2587 4400 No
12 .
v =v -V 4475 8600 No
FO F R .
v 636 2000 No
R
Level of Service Determination (if not F)
Density, D = 4.252 + 0.0086 v - 0.008 L = 22.0 pe/mi/ln

R 12 "D
Level of service for ramp-freeway junction areas of influence C

DI



Diverge Analysis

Analyst: bh
Agency/Co.: Darnell
Date performed: 11/17/2005

Analysis time period: PM
Freeway/Dir of Travel: I-15 Southbound Off

Junction: I-15 South Off/State Route 76
Jurisdiction: County SD/Caltrans :
Analysis Year: Existing

Description: 051008 - Gregory Canyon

Freeway Data,

Type of analysis . Diverge
Number of lanes in freeway 4
Free-flow speed on freeway 70.0 mph

Volume on freeway 4600 vph

Off Ramp Data

Side of freeway Right

Number of lanes in ramp- 1 )
Free-Flow speed on ramp . 35.0 mph
Volume on ramp - 545 vph
Length of first accel/decel lane 500 £t
Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? No

Volume on adjacent ramp vph
Position of adjacent ramp

Type of adjacent ramp

Distance to adjacent ramp ft

Conversion to pc/h Under Base Condijtions

Junction Components Freeway Ramp Adjacent
’ Ramp

Volume, V (vph) 4600 . 545 vph
Peak-hour factor, PHF 0.90 0.90
. Peak 15-min volume, v15 1278 151 - : v
Trucks and buses . -0 0 $
Recreational vehicles ] 0 %
Terrain type: Level Level

Grade . 0.0a % 0.00 % b3

Length 0.00 mi 0.00 mi mi
Trucks and buses PCE, ET 1.5 1.5
Recreational vehicle PCE, ER - 1.2 1.2
Heavy vehicle adjustment, fHV 1.000 1.000
Driver population factor, fP 1.00 1.00
Flow rate, vp 5111 606 pcph

Estimation of V12 Diverge Areas

L = (Equation 25-8 or 25-9)
EQ

P = 0.436 Using Equation 8

¥D

v =v +{v-v)P = 2570 pc/h
12 R F R FD

Capacity Checks

Actual Maximum - LOS F?

v =v 5111 9600 No

Fi F ) .

v 2570 4400 No

12 . :

v =v-v 4505 9600 No

F6 F R :

v 606 2000 No

R
Level of Service Determination (if not F)

Density, D =4.252 + 0.0086 v - 0.009 L = 21.3 pc/mi/in

R 12 D
Level of service for ramp-freeway junction areas of influence C

D1t
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Lanes, Volumes, Timings EXISTING+PROJECT-AM PEAK

10: Highway 395 & State Route 76 , [051008-Gregory Canyon
Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations D <> 0 0 <1 1 1 2> 0 1 2 1
ldeal Flow (vphpl) 1800 1900 1900 1900 1900 1900 1900 4900 1900 1900 1900 1900
Total Lost Time (s) 40 40 40 40 40 40 40 480 40 40 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ff) 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 . , 9 15 9 15 9 15 9
Satd. Flow (prot) 0 1774 ] O 1827 1583 1770 3497 & 1770 3539 1583
Flt Permitted 0.967 0.981 . 0.950 0.950

Satd. Flow (perm) 0 1774 0 0 1827 1583 1770 3497 0 1770 3539 1583
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 7 82 9 123
Link Speed (mph) 30 30 30 30

Link Distance (ff) 556 748 915 882

Travel Time (s) 12.6 17.0 20.8 20.0
Volume (vph) 281 83 45 72 111 57 38 567 49 57 492 113
Adj. Flow (vph) 305 90 49 78 121 62 41 616 53 62 535 123
Lane Group Flow (vph) o 444 0 0 199 62 41 669 +] 62 535 123
Turn Type Spilit Split Perm  Prot Prot Over
Protected Phases 6 6 2 2 7 4 3 8 6
Permitted Phases 2

Detector Phases 6 6 2 2 2 7 4 3 8 6
Minimum Initial (s) 40 40 . 40 40 40 40 40 40 4.0 4.0
Minimum Split (s} 200 200 200 200 200 8.0 20.0 80 200 200
Total Split (s) 33.6 330 00 220 220 220 100 250 €O 10.0 250 33.0
Total Split (%) 37% 37% 0% 24% 24% 24% 11% 28% 0% 11% 28% 37%
Yellow Time (s) 35 35 35 35 35 3.5 3.5 3.5 35 35
All-Red Time (s) 0.5 0.5 05 05 05 05 0.5 ’ 65 05 0.5
Lead/lag lead lLag Lead Lag
Lead-lL.ag Optimize? Yes Yes Yes Yes

Recall Mode None None Coord Coord Coord None None None None None
Act Effct Green (s) 25.0 245 245 59 205 59 225 250
Actuated g/C Ratic 0.28 0.27 027 a7 023 007 025 0.28
v/c Ratio A 0.89 040 013 035 083 053 060 0.23
Uniform Delay, d1 30.7 281 00 424 319 417 2938 0.0
Delay - 327 30.3 86 407 352 372 233 122
LOS C C A D D D C B
Approach Delay 327 252 . 35.5 226
Approach LOS C c D C
Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2:NWTL, Start of Green -

Natural Cycle: 75

Control Type; Actuated-Coordinated

Maximum v/c Ratio: 0.89 '

Intersection Signal Delay: 29.3 Intersection LOS: C
Intersection Capagity Utilization 70.8%  ICU Level of Service C
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Lanes, Volumes, Timings
10: Highway 395 & State Route 76

EXISTING+PROJECT-PM PEAK
051008-Gregory Canyon

Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR

Lane Configurations 0 <1> 0 0 <1 1 1 2> 0 1 2 1

ldeal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost Time (s) 40 40 40 40 40 40 40 40 40 40 4.0 4.0

Leading Detector (it} 50 50 50 50 50 50 50 50 50 50

Trailing Detector (ff) 0 "0 0 0 0 0 V] 0 0 0

Turning Speed (mph) 15 ; 9 15 g 15 . g 15 9

Satd. Flow (prot) 0 1763 G ¢ 1833 1583 1770 3504 & 1770 3539 1583

Flt Permitted . 0.969 0.984 £.850 0.950

Satd. Flow (perm) 0 1763 0 0 1833 1583 1770 3504 0 1770 3539 1583

Right Turn on Red Yes Yes Yes - Yes

Satd. Fiow (RTOR) 12 28 8 286

Link Speed (mph) 30 30 30 30

Link Distance (ft) 556 748 915 882

Travel Time (s) 12.6 17.0 20.8 20.0

Volume (vph) . 220 66 60 43 101 26 72 677 48 36 652 263

Adj. Flow (vph). 239 72 85 53 110 28 78 736 52 39 709 286

Lane Group Flow (vph) 0 376 o 0 163 28 78 788 0 33 709 286

Turn Type Spilit Split Perm  Prot Prot Over

Protected Phases 6 6 2 2 7 4 3 8 6

Permitted Phases 2 :

Detector Phases 6 6 2 2 2 7 4 3 8 6

Minimum Initial (s) 40 40 40 40 40 40 40 4.0 4.0 4.0

Minimum Split (s) 20.0 20.0 200 20,0 200 8.0 200 8.0 200 20.0

Total Split (s) 30,0 300 600 210 210 210 110 300 0.0 90 280 30.0

Total Split (%) 33% 33% 0% 23% 23% 23% 12% 33% 0% 10% 31% 33%

Yellow Time (s) 35 35 35 35 35 35 35 3.5 35 3.5

All-Red Time (s) 05 05 0.5 0.5 0.5 0.5 0.5 05 05 0.5

Lead/Lag ' lead Lag tead Lag

Lead-Lag Optimize? Yes Yes Yes Yes

Recall Mode None - None Coord Coord Coord None None None None None

Act Effct Green (s) 21.8 248 248 68 260 50 226 21.8

Actuated g/C Ratio 0.24 ‘028 028 008 029 0.06 025 024

v/c Ratio 0.86 032 006 059 077 040 080 048

Uniform Delay, d1 315 272 0.0 414 29.0 43.0 308 0.0

Delay 322 302 119 449 293 455 197 131

LOsS Cc o3 B D C D B B

Approach Delay 322 215 ‘ 307 18.8

Approach LOS C Cc c B

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2:NWTL, Start of Green

Natural Cycle: 75

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.86

Intersection Signal Delay: 25.7 Intersection LOS: C

Intersection Capacity Utilization 68.4% ICU Level of Service B
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Lanes, Volumes, Timings EXISTING+PROJECT-AM PEAK

7. 1-15 Southbound & State Route 76 051008-Gregory Canyon
Lane Group SEL _SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations 0 <1 1, 0 0 0 0 1 1 1 1 0
ldeal Flow (vphpl) 1900 1900 1900 1900 1800 1900 1900 1900 1900 1800 1900 1900
Total Lost Time (s) 40 40 40 40 40 40 40 40 40 40 40 4.0
L eading Detector (ft) 50 50 A0 50 50 50 50 '
Trailing Detector (ff) 0 0 0 ' -0 0 0 ]
Turning Speed (mph) 15 9 15 9 15 9 15 9.
Satd. Flow (prot) g 1770 1583 )] i) ] & 1863 1583 1770 1863 0
Flt Permitted 0.950 . 0.950
Satd. Flow (perm) 0 1770 1583 0 0 0 0 1863 1583 1770 1863 0
Right Tum on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 453 397
Link Speed (mph) 30 30 30 30
Link Distance (ft) 443 610 ' 882 1345
Travel Time (s) 10.1 13.9 20.0 - 306
Volume {vph) . 165 0 417 Q 0 0 G 502 365 183 286 0
Adj. Flow (vph) 179 0 453 )] g o & 5468 397 199 311 0
Lane Group Flow {(vph) 0 178 453 b 0 6 6 546 397 199 311 0
Turn Type Perm Perm Perm  Prot
Protected Phases 6 4 3 8
Permitted Phases 6 & 4
Detector Phases 6 6 6 4 4 3 8
‘Minimum Initial (s) 4.0 40 40 4.0 4.0 4.0 4.0
Minimum Split (s) 200 20.0 200 20.0 200 8.0 20.0

- Total Split (5) 280 280 280 08 0.0 0.0 028 410 410 210 620 0.0
Total Split (%) 3% 31% 31% 0% 0% 0% 0% 46% 46% 23% 69% 0%
Yellow Time (5) 3.5 35 35 . 35 3.5 35 35 :
All-Red Time (s) 0.5 05 05 0.5 0.5 0.5 05
Lead/Lag tag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode Coord Coord Coord None None None None
Act Effct Green (s) 321 321 315 315 143 499
Actuated g/C Ratio 036 036 035 035 016 055
v/c Ratio : 028 @53 684 @49 071 030
Uniform Delay, d1 207 00 26.8 0.0 358 107
Delay 237 3.0 396 138 232 208
LOS c A D B c C
Approach Delay 8.8 28.7 21.7
Approach LOS. A Cc c
Intersection Summary

~ Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2: and 6:SETL, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.84

Intersection Signal Delay: 21.0 Intersection LOS: C
Intersection Capacity Utilization 59. 7% 1CU Level of Service A
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Lanes, Volumes, Timings EXISTING+PROJECT-PM PEAK

7. 1-15 Southbound & State Route 76 051008-Gregory Canyon
Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations 0 < 1 0 0 0 0 1 1 1 1 0
Ideal Flow (vphp!) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost Time (s) 40 40 40 40 40 40 4D 40 40 40 40 40
Leading Detector (ft) 50 50 50 50 50 50 50
Trailing Detector (ff) 0 0 0 0 0 0 0
Turning Speed {mph) 15 9 15 9 15 9 15 "9
Satd. Flow (prot} 0 1770 1583 ) 0 ¢ O 1863 1583 1770 1863 0
Fit Permitted 0.950 ' 8.950

Satd. Flow (perm) 0 1770 1583 0 0 0 0 1863 1583 1770 1863 0
Right Tum on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 321 272

Link Speed (mph) 30 30 30 30

Link Distance (ft) 443 : 610 882 1345

Travel Time (s) 10.1 13.9 20.0 30.6
Volume {(vph) 204 0 353 4] 0 0 6 657 250 246 617 0
Adj. Flow (vph) 222 0 384 3; 0] 0 & 74 272 267 671 0
Lane Group Flow (vph) 0 222 384 0 o] o 6 T7t4 272 267 671 0
Turn Type Perm Perm Permt  Prot

Protected Phases 6 4 3 8
Permitted Phases 6 5 4

Detector Phases 6 & 6 4 4 3 8
Minirmum Initial (s) 40 40 4.0 40 4.0 40 40
Minimum Split (s) 200 200 200 20.0 20.0 8.0 200

Total Split (s) 2206. 226 226 060 00 00 00 46.0 460 220 88.0 0.0
Total Split (%) 2% 24% 24% 0% 0% 0% 0% 51% 51% 24% 76% 0%
Yellow Time (s) 35 35 35 3.5 3.5 35 35
All-Red Time (s) 0.5 0.5 0.5 0.5 05 05 0.5
Lead/Lag " tag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Recall Mode Coord Coord Coord None None None None

Act Effct Green (s) 201 2041 417 417 162 61.9
Actuated g/C Ratio 022 022 ) : D46 046 0.18 0.69

v/c Ratio ' 056 0.64 083 031 084 052
Uniform Delay, d1 310 4.7 21.0 0.0 2356 6.9

Delay 325 7.1 28.0 85 293 141

LOS C A C A C B
Approach Delay 16.4 226 18.5
Approach LOS B : c B
Intersection Sumimary

AreaType:. . .  Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2: and 6:SETL, Start of Green

Natural Cycle: 75

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.84

Intersection Signal Delay: 19.6 Intersection LOS: B
intersection Capacity Utilization 74.7% ICU Level of Service C
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Lanes, Volumes, Timings EXISTING+PROJECT-AM PEAK

4: |1-15 Northbound & State Route 76 051008-Gregory Canyon
Lane Group _ SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations 0 0 0 0 <1 1 1 1 0 0 1 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost Time {s} 490 40 40 40 40 40 40 40 40 40 40 4.0
Leading Detector (f) 50 50 50 50 50 50 50
Trailing Detector (ft) : 0 0 0 0 0 0 0
Turning Speed {(mph) 15 9 15 9 15 9 15 9
Satd. Flow {(prot) 0 o 103 O 1770 1583 1770 1863 O 0 1863 1583
Flt Permitted 0.850 0.950

Satd. Flow (perm) 0 0 0 0 1770 1583 1770 1863 1] 0 1863 1583
Right Tum on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 208 79
Link Speed (mph) 30 30 30 30

Link Distance (ft) 550 849 1345 698

Travel Time (s) 12.5 19.3 30.6 15.9
Volume (vph) 0 0 g 219 0 191 3683 268 0 0 261 73
Adj. Flow (vph) 0 o 0 238 & 208 395 291 o c 284 79
Lane Group Flow (vph) G 14 3] G 238 208 365 291 o 0 284 79
Turn Type Perm Perm Prot Perm
Protected Phases A 2 7 4 8
Permitted Phases 2 2 . 8
Detector Phases 2 2 2 7 4 8 8
Minimum Initial (s) 40 40 40 40 40 4.0 4.0
Minimum Spiit (s) 200 200 200 80 200 20.0 20.0
Total Spilit (s) 00 00 00 250 250 250 376 650 6.0 0.0 280 28.0
Total Split (%) - 0% 0% 0% 28% 28% 28% 41% 72% 0% 0% 31% 31%
Yellow Time (s) o E 35 35 3.5 .35 . 35 35 35
All-Red Time (s) 05 05 05 05 05 05 05
Lead/Lag Lead Lag Lag
Lead-L.ag Optlmtze’? Yes Yes Yes
Recall Mode Coord Coord Coord Norie None None .None
Act Effct Green (s) 350 35.0 250 4741 181 18.1
Actuated g/C Ratio : ‘ 039 039 028 052 0.20 020
v/c Ratio 035 028 080 030 076 0.21
Uniform Delay, d1 19.4 0.0 303 122 339 0.0
Delay 234 42 273 213 33.2 6.7
LOS C A C C C A
Approach Delay 14.5 248 215
Approach LOS . B C c
Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2:NWTL and 6:, Start of Green

Natural Gycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio. 0.80

Intersection Signal Delay: 22:3 Intersection LOS: C
Intersection Capacity Utilization 60.0% ICU Leve! of Service A

D:\My Documents\Damel\051 008-GregoryCanyonRevisited\HGS\Existing+Project-AM.sy6 Synchro 5 Report
Page 1
darnelsand-sx51 E 6






Lanes, Volumes, Timings : EXISTING+PROJECT-PM PEAK

4: 1-15 Northhound & State Route 76 { 051008-Gregory Canyon
Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations 0 . 0 0 0 <1 1 1 1 0 0 1 1
Ideal Flow {vphpl) 1600 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1800
Total Lost Time (s} 40 40 40 40 40 40 40 40 40 40 4.0 4.0
Leading Detector (ft) 50 50 56 54 50 50 50
Trailing Detector (ff) 0 0 0 0 0 0 0
Turning Speed (mph) 15 : 9 15 9 15 9 15 ' 9
Satd. Flow {prot) o 1] 3] G 1770 1583 14770 1863 8 0 1863 1583
Fit Permitied 0.950 0.950

Satd. Flow (perm) 1] o 0 0 1770 1583 1770 1863 0 0 1863 1583
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 266 160
Link Speed (mph) 30 30 30 30

Link Distance (ft) 550 849 1345 A 698

Travel Time (5) 12.5 : 19.3 30.6 15.9
Volume (vph) 0 0 0 439 0 258 578 313 0 0 566 155
Adj. Flow {vph) 0 )] 0 453 0 266 596 323 o 0 584 180
Lane Group Flow (vph) 14 0 o 0 453 268 586 323 o 0 584 160
Tum Type Perm Perm  Prot Perm
Protected Phases 2 7 4 8
Permitted Phases 2 2 ' 8
Detector Phases 2 2 2 7 4 8 8
Minimum Initial (s) 40 40 4.0 4.0 4.0 40 4.0
Minimum Split (s) 200 200 200 8.0 200 200 200
Total Split (s) 08¢ 00 00 260 260 260 330 640 0O 0.0 310 31.0
Total Split (%) 0% 0% 0% 29% 29% 29% 37% Ti1% 0% 0% 34% 34%
Yellow Time (s) . 35 35 3.5 3.5 3.5 3.5 35
All-Red Time (s) 05 05 05 0.5 0.5 0.5 0.5
Lead/Lag Lead ’ Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode Coord Coord Coord None None None None
Act Effct Green (s) 220 220 290 600 210 270
Actuated g/C Ratio B 024 024 032 067 0.30 0.30
v/c Ratio 105 045 105 026 1.04 0.27
Uniform Delay, d1 - 340 00 305 60 315 0.0
Delay 81.4 39 684 11.0 746 4.3
LOS ' . F A E B E A
Approach Delay 52.8 48.2 59.4
Approach LOS D 3] E
Intersection Summary '

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2:NWTL and 6:, Start of Green

Natural Cycle: 100

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.05

Intersection Signal Delay: 53.1 Intersection LOS: D
Intersection Capacity Utilization 98.8% ICU Level of Service E

D:\My Documents\Darnell\051 008-GregoryCanyonRevisited\HC S\Existing+Project-PM.sy6 Synchro 5 Report
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HCS2000: Unsignalized Intersections Release 4.1d

TWO-WAY STOP CONTROL SUMMARY

Analyst: bh

Agency/Co. : Darnell

Date Performed: 11/16/2005

Analysis Time Period: AM _

Intersection: .8R-76/Project Access

Jurisdiction: County SD

Units: U. 8. Customary

Analysis Year: Existing+Project

Project ID: 051008 Gregory Cyn ' ' _ -
East/West Street: BR-76 »

North/South Street: Project Access

Intersection Orientation: EW Study period (hrs): 0.25

Vehicle Volumes and Adjustments

Major Street: Approach Eastbound Westbound
Movement 1 2 3 | 4 5 6
L T "R | I T R

Volume ' 420 98 5 265
Peak—-Hour Factor, PHF 1.00 1.00 1.00 1.00
Hourly Flow Rate, HFR 420 98 5 265
Percent Heavy Vehicles . - -- 0 -- -—
Median Type/Storage TWLTL / 5
RT Channelized?
Lanes 1 0 ' 0 1
Configuration ' TR LT
Upstream Signal? : No _ No
Minor Street: Approach Northbound : Southbound

. Movement 7 8 g | 10 11 - 12

L T R | L T . R
Volume 98 -5
Peak Hour Factor, PHF 1.00 1.00
Hourly Flow Rate, HFR 98 5
Percent Heavy Vehicles 0 0
Percent Grade (%) o 0
Flared Approach: Exists?/Storage No / /
Lanes 0 0
Configuration _ LR
Delay, Queue Length, and Level of Service

Approach “EB WB Northbound Southbound
Movement : 1 4 b .8 9 | .10 11 12
Lane Config LT | LR |
v (vph) 5 ’ 103
C(m) (vph) ' 1058 : 611
v/c : 0.00 0.17
95% queue length 0.01 0.60
Control Delay 8.4 12.1
LOS - , A ' B
Approach Delay 12.1

Approach LOS : B
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dCS2000: Unsignalized Intersections Release 4..1d

TWO-WAY STOP CONTROL SUMMARY

Analyst: bh

Agency/Co.: Darnell

Date Performed: 11/16/2005
Analysis Time Period: PM

Intersection: ' SR-76/Project Access
Jurisdiction: County -SD

Units: U. S. Customary

Analysis Year: Existing+Project
Project ID: 051008 Gregory Cyn
East/West Street: SR-76
North/South Street: Project Access

Intersection Orientation: EW Study period (hrs): 0.25

Vehicle Volumes and Adjustments

Major Street: .Apprdach Eastbound © Westbound

Movement 1 2 3 i 4 5 6
: L T R | L T R
Volume ' : 470 116 5 605
Peak~Hour Factor, PHF 1.00 1.00 1.00 1.00°
Hourly Flow Rate, HFR 470 116 5 605
Percent Heavy Vehicles - - 0 - -~
Median Type/Storage TWLTL /3
RT Channelized?
Lanes 1 0 ' 0 1
Configuration TR LT
Upstream Signal? . No No
Minor Street: Approach Northbound Southbound
Movement 7 8 -9 | 10 11 12
L - T R | L T R
Volume . " 116 6 .
Peak Hour Factor, PHF 1.00 1.00
Hourly Flow Rate, HFR 116 )
Percent Heavy Vehicles 0 0
Percent Grade (%) 0 0
Flared Approach: Exists?/Steorage No / /
Lanes 0 ' 0 '
Configuration LR
: Delay, Queue Length, and Level of Service
Approach EB WB Northbound , Southbound
Movement 1 4 | 7 -8 8 | 10 11 12
Lane Config LT | " LR [ '
v (vph) 5 - 122
C(m) (vph) ) 599 466
v/c ' 0.01 0.26
S5% queue length 0.02 1.04
Control Delay 8.6 - 15.4
LOS A ' c
Approach Delay 15.4
Approach LOS C

ex



Analyst: bh
Rgency/Co.: - Darnell
Date performed: 11/17/72005

Analysis time period: AM Peak

Merge Analysis

Freeway/Dir of Travel: 1I-15 Northbound On-Ramp

Junction: I-15 North/State Route 76
Jurisdiction: County SD/Caltrans
Analysis Year: Existing+Project

Description: 051008 -~ Gregory Canyon

Freeway Data

Tvpe of analysis . Merge

Number of lanes in-freeway. 4 :

Free-flow speed on freeway 70.0 mph
Volume on freeway 4600 vph

on Ramp Data

Side of freeway Right.

Number of lanes in ramp 1
Free—-flow speed on ramp 35.0 Tph
Valume on ramp 436 vph
Length of first accel/decel lane 500 £t
Length of second accel/decel lane . ft

Adjacent Ramp Data (if one exists)
Does adjacent ramp exist? No
"Volume on adjacent Ramp vph
Position of adjacent Ramp
Type of adjacent Ramp

ft

Distance to adjacent Ramp

Conversion to pc/h Under

Level of Service Determinati

Density, D = 5.475 + 0.00734 v + 0.0078 v
R R 12
Level of service for ramp-freeway junction ar

Base Conditions

on (if not F)

Junction Components Freeway Ramp Adjacent
' Ramp
" Volume, V (vph) . 4600 436 vph
Peak-hour factor, PHF 0.80 0.90
Peak 15-min volume, v15 1278 121 v
Trucks and buses 10 10 %
Recreational vehicles 2 2 %
Terrain type: Level Level
Grade % % %
Length mi mi mi
Trucks and buses PCE, ET 1.5 1.5
Recreational vehicle PCE, ER 1.2 1.2 -
Heavy vehicle adjustment, £HV 0.949 0.949
Driver population factor, £P 1.00 1.00
Flow rate, vp 5387 511 pcph
Estimation of V12 Merge Areas
L = (Equation 25~2 or 25-3)
EQ
P = 0.313 Using Equation 4
™M ‘
v =v (P ) = 1687 pc/h
12 F FM
Capacity. Checks
Actual Maximum LOS E?
v 5898 9600 No
FO )
v . 2198 4600 No
-~ R12 ’

- 0.00627 L. =
A
eas of influence

£9

19.2 pe/mi/in’

B



Merge Analysis

Analyé t: bh

Agency/Co.: Darnell
Date performed: 11/17/2005

Analysis time period: PM Peak
Freeway/Dir of Travel: I-15 Northbound On-Ramp

Junction: I-15 North/State Route 76
Jurisdiction: +  County SD/Caltrans
Analysis Year: Existing+Project

Description: 051008 - Gregory Canyon

Freeway Data

Type of analysis Merge

Number of lanes in freeway 4

rree-flow speed on freeway 70.0 mph

Volume on freeway : 4600 vph
On Ramp Data

Side of freeway Right

Number of lanes in ramp . 1

Free~flow speed on -ramp . 35.0 nph

Volume on ramp 733 vph

Length of first accel/decel lane 500 £t

Length of second accel/decel lane ) ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? . No

Velume on adjacent Ramp vph

Position of adjacent Ramp

Type of adjacent Ramp

Distance to adjacent Ramp ft

Conversion to pc/h Under Base Conditions

Junction. Components Freeway Ramp Adjacent
Ramp
Velume, V (vph) . 4600 733 vph
Peak-hour factor, PHF 0.90 0.80
Peak 1l5-min volume, v15 : 1278 204 v
Trucks and buses 10 10 %
Recreational vehicles ) 2 2 $
Terrain type: Level Level
Grade % % %
Length md mi ni
Trucks and buses PCE, ET 1.5 ' 1.5
Recreational vehicle PCE, ER 1.2 1.2
Heavy. vehicle adjustment, FfHV 0.549 '0.949
Driver population factor, £P 1,00 1.00
Flow rate, vp 5387 858 pcph
Estimation of V12 Merge Areas
L = (Equation 25-2 or 25-3)
EQ ’
P = 0.270 Using Equation 4
M
v =v (P ) = 1454 pc/h
12 F FM
Capacity Checks
: . Actual Maximum LOS F?
v : 6245 9600 No -
FO
v . 2312 4600 No
R12
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v -~ 0,00627 L = 20.0~ pc/mi/ln

R R 12

A

Level of service for ramp-freeway junction areas of influence B

C [0



Merge Analysis

Analyst:

Agency/Co.:

Date performed:
Analysis time period:
Freeway/Dir of Travel:
Junction:
Jurisdiction:

Analysis Year:

bh

Darnell

11/17/2005

AM Peak

I-15 Southbound On-Ramp
I-15- South/State Route 76
County SD/Caltrans
Existing+Project

Descriptidén: 051008 - Gregory Canyon

Freeway Data

Type of analysis- Merge

Number of lanes in freeway 4

Free-flow speed on freeway 70.0 mph

Volume on freeway 4500 vph

On Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-flow smspeed on ramp 35.0 rph

Volume on rxamp 547 vph

Length of first accel/decel lane 500 fr

Length of second accel/decel lane . ft
Adjacent Ramp Data (if one exists)’

Does adjacent ramp exist? No .

Volume on adjacent Ramp vph

Position of adjacent Ramp

Type of adjacent Ramp

Distance to adjacent Ramp ft

Conversion to pc/h Under Base Conditions

Junction Components Freeway Ramp Adjacent
Ramp
Volume, V (vph) ~4500 547 i vph
Peak~hour factor, PHF 0.90 0.90
Peak 15-min volume, v15 1250 152 v
Trucks and buses 10 10 %
Recreational vehicles 2 2 %
Terrain type: Level Level
Grade % % %
Length mi mi - i
Trucks and buses PCE, ET 1.5 1.5
Recreational vehicle PCE, ER 1.2 1.2
Heavy vehicle adjustment, fHV 0.949 0.949
Driver population factor, f£P 1.00 1.00
Flow rate, vp 5270 641 pcph
Estimation of V12 Merge Areas
L = (Equation 25-~2 or 25-3)
EQ
P = 0.297 Using Equation 4
FM
v =v (P ) = 1565 pc/h
12 F M
Capacity Checks
] Actual - Maximum LOS F?
v 5911 8600 No
FO .
v 2206 4600 No
R12
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v~ 0.00627 L = 18.3 pc/mi/ln

R

R 12

A

Level of service for ramp-freeway junction areas of influence B

E (]



Merge Analysis

Analyst: bh,
Agency/Co.: Darnell
Date performed; 11/17/2005

Analysis time period: PM Peak
Freeway/Dir of Travel: I-15 Southbound On-Ramp

Junction: I-15 South/State Route 76
Jurisdiction: . County SD/Caltrans
Analysis Year: Existing+Project

Description: 051008 - Gregory Canyon

Freeway Data

Type of analysis Merge

Number of lanes in freeway 4

Free-flow speed on freevay 70.0 mph

Volume on freeway 4500 vph
On Ramp Data

side of freeway ' Right

Number of lanes in ramp 1

Free—flow speed on ramp 35.0 mph

Volume on ramp ' 494 vph

‘Length of first accel/decel lane 500 £t .

Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? No
Volume on adjacent Ramp '

Position of adjacent Ramp

Type of adjacent Ramp

Distance to adjacent Ramp

Conversion to pc/h Under Base Conditions

vph

£t

Junction Components -Fréeway ‘Ramp Adjacent
. Ramp .
Volume, V (vph) . 4500 494 vph
Peak-hour factor, PHF 0.90 0.%0
Peak 15-min volume, v15 1250 137 . v
Trucks and buses 16 10 %
Recreational vehicles - 2 . 2 %
Terrain type: Level Level
Grade % % %
"Length ) i i mi
Trucks and buses PCE, ET 1.5 1.5
Recreational vehicle PCE, ER 1.2° 1.2 -
Heavy vehicle adjustment, f£HV 0.349 0.949
Driver population factor, £P 1.00 1.00
Flow rate, vp . 5270 579 pcph
Estimation of V12 Merge Areas
L = (Equation 25-2 or 25-3)
EQ
P = 0.305 Using Equation 4
FM
v =v (P ) = 1606 pc/h
12 F M
Capacity Checks
: Actual " Maximum LOS ¥? -
v ) 5849 9600 No
FO )
v 2185 4600 No
R12
‘Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v ~ 0.00627 L = 19.1 pc/mi/ln
R R . 12 A

Level of service for ramp~freeway junction areas of influence B

£



Diverge Analysis

Analyst: bh
Agency/Co.: Darnell
Date performed: 11/17/2005

Analysis time period: AM
Freeway/Dir of Travel: I-15 Northbound Off

Junction: "I-15 North Off/State Route 76
Jurisdiction: County SD/Caltrans
Analysis Year: Existing+Project

Description: 051008 - Gregory Canyon

Freeway Data

Type of analysis Diverge

Number of lanes in freeway 4 . .
Free-flow speed on freeway : 70.0 mph
Volume on freeway . 4600 vph

Off Ramp Data

Side of freeway Right
Number of lanes in ramp 1

- Free~Flow speed on ramp 35.0 mph -
Volumé on ramp ’ 409 vph
Length of first accel/decel lane 500 ft
Length of second accel/decel lane : ft

Adjacent Ramp Data (if one exists)

‘Does adjacent ramp exist? No

Volume on adjacent ramp ) vph
Position of adjacent ramp

Type of adjacent ramp

Distance to adjacent ramp ft

Conversion to pc/h Under Base Conditions

Junction Components Freeway Ramp AEdjacent

Ramp
Volume, V (vph) . . 4600 409 . vph
Peak-hour factor, PHF 0.90 0.90 .
Peak 15-min volume, v1l5 1278 114 v
Trucks and buses a 0 %
Recreational vehicles ) : 0 - o -2
Terrain type: . Level Level
Grade 0.00 % 0.00 % %
Length 0.00 mi Q.00 mi i
Trucks and buses PCE, ET 1.5 1.5
Recreational vehicle PCE, ER 1.2 1.2°
Heavy vehicle adjustment, fHV 1.000 1.000
Driver population factor, £P 1.00 1.00
Flow rate, vp 5111 454 peph
Estimation of V12 Diverge Areas_ . _ _
L = (Equation 25~8 or 25-9)
EQ
P = 0.436 Using Eguation 8
FD
v =v + (v-v)P = 2484 pc/h
12 R F R FD
Capacity Checks
Actual Maximim =~ LOS F?
v =v " 5111 9600 No
Fi F
v 2484 4400 - No
12
vV =V -v 4657 9600 No
FO F. R Y :
v 454 2000 No
R 4 .
Level of Service Determination (if not F)
Density, D= 4.252 + 0.0086 v - 0.009 L = 21.1 . pc/mi/ln

R 12 b
Level of service for ramp-freeway junction areas of influence C

T



Diverge Bnalysis

Analyst:
Agency/Co.
Date perfo

rmed:

Analysis time perioed:

Freeway/Dir of Travel:

Junction:

Jurisdiction:
Analysis Year:

Descriptio

bh

Darnell
11/17/2005
BPM

I-15 Northbound Off

I-15 North Off/State Route 76
County SD/Caltrans
Existing+Project
n: 051008 - Gregory Canyon

Type of analysis

Number of

Volume on

lanes in

freewvay

freeway
Free-flow speed on freeway

‘Side of freeway

Number of
Free-Flow
Volume on
Length of
Length "of

lanes in
speed on
ramp

ramp
Tamp

first accel/decel lane

second accel/decel lane

Does adjacent ramp exist?
Volume on adjacent ramp
Position of adjacent ramp
Type of adjacent ramp
Distdnce to adjacent ramp

Off Ramp Data

Freeway Data

Adjacent Ramp Data (if one exists)

Diverge
4
70.0 mph
4600 vph.
Right
1
35.0 mph
696 vph
500 ft
£t
No
vph
ft

Conversion to pq/h Under Base Conditions

Junction Components Freeway Ramp Adjacent
Ramp
Volume, V -{vph) 4600 696 vph
Peak-hour factor, PHF 0.80 0.90
Peak 15-min volume, v15 1278 193 v
Trucks and buses 0] 0. %
Recreational vehicles 0 0 %
Terrain type: Level Level
Grade 0.00 % 0.00 % %
Length 0.00 mi 0.00 mi, mi
Trucks and buses PCE, ET 1.5 1.5
Recreational vehicle PCE, ER 1.2 1.2
Heavy vehicle adjustment, fHV 1.000 1.000
Driver population factor, fP 1.00 1.00
Flow rate, vp 5111 7173 pcph
_Estimation of V12 Diverge Areas
L = (Equation 25-8 or 25-9)
EQ
P = 0.436 Using Equation 8
FD
v =v + (v-v )P = 2664 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
v o=V 5111 9600 - No
Fi F
v 2664 4400 No
12
v =v-v 4338 5600 No
FO F R
v 773 2000 No
R
Level of Service Determination (if not F)
Density, D=4.252 + 0.0086 v - 0.008 L = 22.7 pc/mi/in
R 12 D

Level of service for ramp-£freeway junction areas of influence C

e 1Y



Diverge Analysis

Analyst: bh
Agency/Co.: ' Darnell
Date performed: 11/17/2005

Analysis time period: AM
Freeway/Dir of Travel: I-15 Southbound Off

Junction: I-15 South Off/State Route 76
Jurisdiction: County SDh/Caltrans
Analysis Year: Existing+Project

Description: 051008 - Gregory Canyon

Freeway Data

Type of analysis B Diverge
Number of lanes in freeway 4
Free-flow speed on freeway 70.0 mph

Volume on

freeway 4600 - vph

Off Ramp Data

Side of freeway Right

Number of lanes in ramp - i

Free-Flow speed on ramp 35.0 mph
Volume on rarp - 582 vph
Length of first accel/decel lane 500 ft

Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? No

Volume on

adjacent ramp B vph

Position of adjacent ramp
Type of adjacent ramp
Distance to adjacent ramp ft

Conversion to pc/h Under Base Conditions

Junction Components Freeway Ranp Adjacent
Ramp

Volume, V (vph) 4600 . 582 vph
Peak-hour factor, PHF 0.90 0.90
Peak 15-min volume, v15 1278 162 v
Trucks and buses . 0 0 . %
Recreational vehicles 0 -0 %
Terrain type: Level Level

Grade 0.00 % 0.00 % %

Length 0.00 mi 0.00 i : mi
Trucks and buses PCE, ET 1.5 1.5
Recreational vehicle PCE, ER 1.2 1.2
Heavy vehicle adjustment, fHV 1.000 , 1.000
Driver population factoxr, £P 1.00 1.00
Flow rate, vp 5111 647 pecph

Estimation of V12 Diverge Areas

L = (Equation 25-8 or 25-9)
EQ

p = 0.436 Using Equation 8
FD

v =v 4+ {(v-v )P = 2593 pc/h
12 R F R FD

Capacity Checks

. Actual Maximum 10S F?

v =v " 5111 9600 No '
Fi F

v 2593 4400 . No

12

vV =v-v 4464 9600 No

FO F R :
v 647 2000 No

R

Level of Service Determination (if not F)
Density, D =4.252 + 0.0086 v - 0.009 L = 22,1 pc/mi/ln

R 12 D

Level of service for ramp-freeway junction areas of influence C

e 5



Diverge Analysis

Analyst: bh

Agency/Co.: Darnell

Date performed: 11/17/2005

Analysis time period: PM .

Freeway/Dir of Travel: I-15 Southbound Off

Junction: I-15 South Qff/State Route 76
Jurisdiction: | County SD/Caltrans

Analysis Year: Existing+Project

Description: 051008 ~ Gregory Canyon

Freeway Data

Type of analysis . Diverge

Number of lanes in freeway - .4 :
Free-flow speed on freeway 70.0 mph
Volume on freeway 4600 vph

Off Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free~Flow speed on ramp 35.0 mph
vVolume on ramp 557 vph
Length of first accel/decel lane 500 ft
Length of second accel/decel lane £t

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? No

Volume on adjacent ramp vph
Position of adjacent ramp

Type of adjacent ramp

Distance to adjacent ramp £t

Conversion to pc/h Under Base Conditions

Junction Components ".  Freeway Ramp Adjacent
’ ’ Ramp

Volume, V (vph) o 4600 557 vph
Peak-hour factor, PHF 0.8%0 0.90
Peak 15-minh volume, vl5 1278 155 v
Trucks and buses 0 0 %
Recreational vehicles 0 0 ’ . %
Terrain type: i . Level Level )

Grade 0.00 % 0.00 % %

Length 0.00 mi 0.00 mi mi
Trucks and buses PCE, ET 1.5 1.5
Recreational vehicle PCE, ER 1.2 1.2
Heavy vehicle adjustment, fHV 1.000 1.000
Driver population factor, fPp 1.00 1.00
Flow rate, vp . 5111 619 pcph

Estimation of V12 Diverge Areas

L = (Equation 25~8 or 25-9)
EQ :

P = 0.436 Using Equation 8

FD .

v =v % (v-v) P = 2578 pc/h
12 R F R FD

Capacity Checks

Actual ) Maximum LOS F2

v =v 5111 9600 No

Fi F

v ' 2578 4400 No

12
v =v-v 4492 9600 No
. FO F 'R
v 619 2000 No

R

Level of Service Determination (if not F)
Density, D = 4.252 + 0.0086 v - 0.009 L. = 21.9 pc/mi/ln

R 12 D
Level of service for ramp-freeway junction areas of influence C

Elb



Two-Way Two-Lane Highway Segment Analysis

Analyst bh
Agency/Co, Darnell
Date Performed 1/5/2006
Analysis Time Period M
Highway State Route 76
From/To Pankey to Couser
Jurisdiction County
Analysis Year Existing+Project
Description 051008 ~ Gregory Canyon
Input Data
Highway ¢lass Class 1 ) .
‘Shoulder width 6.0 ft . Peak-hour factor, PHF - g.90
Lane width 12,0 ft % Trucks and buses . 21 %
Segment length 1.5 mi % Recreational vehicles 0 . %
Terrain type Level . % No-passing zones 100 %
Grade: Length : i Access points/mi 4 /mi
Up/down %

Two~way hourly volume, v - 1316 veh/h D
Directional split 57 / 43 % '

Average Travel Speed

Grade adjustment factor, fG 1.00

PCE for trucks, ET : 1.1

BCE for RVs, ER 1.0
Heavy-vehicle adjustment factor, 0.973%
Two-way flow rate, (note-1) vp 1493 pc/h
Highest directional split proportign (note-2) 851 pe/h
Free-Flow Speed from Field Measurement:

Field measured speed, SEM - mi/h
Cbserved volume, V£ - veh/h
Estimated Free-Flow Speed:

Base free-flow speed, BFFS 60.0 ni/h
Adj. for lane and shoulder width, fLS 0.0 ni/h
Adj. for access points, fA 1.0 mi/h
Free-flow speed, FFS ) 59.0 mi/h
Adjustment for no-passing zones, fnp 1.6 mi/h
Average travel speed, ATS 45.8 mi/h

Percent Time-Spent-Following

Gradé adjustment factor, £6 1.00

PCE for trucks, ET ’ 1.0

PCE for RVs, ER . 1.0
Heavy-vehicle adjustment factor, fHV 1.000
Two-way flow rate, (note-1) wp 1462 pc/h
Highest directienhal split proportion (note-2) 833

Base percent time-~spent-following, BPTSF 72.3 %
adj.for directional distribution and no-passing zones, fd/np 7.7

Percent time-spent-Following, PTSF 80.0 %

Level of Service and Other Performance Measures

Level of service, LOS ‘—_—b- D

Volume to capacity ratio, v/c 0.47

Peak 15-min vehicle-miles of travel, VMT15 548 veh-mi
Peak-hour vehicle-miles of travel, VMT&0 1974 veh~mi
Peak 15-min total travel time, TT1S 12.0 veh-h



Two-Way Two-Lane Highway Segment Analysis

Analyst bh

Rgency/Co. Darnell

Date Performed 1/5/2006

Analysis Time Perjod PM

Highway State Route 76

From/To Pankey to Couser

Jurisdiction County

Analysis Year Existing+Project (plus 1 car)
Description 051008 - Gregory Canyon

Input Data

Highway ¢lass Class 1

Shoulder width 6.9 £t Peak-hour fac¢tor, PHF

Lane width 12.0 £t - % Trucks and buses

Segment length 1.5 i % Recreational vehicles

Terrain type Level % No-passing zones

Grade: Length mi Access points/mi
Up/down %

Two-way hourly volume, V 1317 veh/h R/—
Directional split 57 [/ 43 3

Average Travel Speeq

Grade adjustment factor, £G 1
PCE for trucks, ET 1.
PCE for RVs, ER 1
Heavy-vehicle adjustment facter, 0.979

Two-way flow rate, (note-1) vp 1494 pe/h
Highest directional split proportion (note~2) 852 pc/h

Free~Flow Speed from Field Measurement: )

Field measured speed, SFM - mi/h
Observed volume, Vf - veh/h
Estimated Free-Flow Speed:

Base free-flow speed, BFFS 60.0 mi/h
Adj. for lane and shoulder width, fLs 0.0 mi/h
Adj. for access points, fA 1.0 mi/h

Free—flow speed, ¥FS ’ 59.0 ni/h

Adjustment for no-passing zones, fnp 1.6 ni/h
Average travel speed, ATS 45.8 mi/h

Percent Time-Spent+Following

Grade adjustment factor, £G

PCE for trucks, BT

PCE for RVUs, ER

Heavy-vehicle adjustment factor, fHV

Two-way flow rate, (note-1) wp

Highest directional split propoxtion (note-2)

Base percent time-spent-following, BEPTSF

Adj.for directional distribution and no—passlng zones, fd/np
Percent time-spént-following, PTSF

Level of Service and Other Performance Measures

Level of service; LOS ___——1i>

Volume to capacity ratio, v/c

Peak 15-min vehicle-niles of travel, VMT15
Peak-hour vehicle-miles of travel, VMT60
Peak 15-min total travel time, TT15

E
0.47
549
1976
i2.0

veh~mi.
veh-mi
veh~h



APPENDIX F
Near Term (No Project) Worksheets



Lanes, Volumes, Timings
10: Highway 395 & State Route 76

NEAR TERM-NO PROJ-AM

051008-Gregory Canyon

Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations 0 <1> 0 0 <1 1 1 2> 0 1 2 1
ldeal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost Time (s) 4.0 4.0 40 40 40 40 4.0 40 40 4.0 40 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) o 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Satd. Flow (prot) 0 1776 0 0 1827 1583 1770 3497 0 1770 3539 1583
Fit Permitted 0.968 0.981 0.950 0.950

Satd. Flow (perm) 0 1776 0 0 1827 1583 1770 3497 0 1770 3539 1583
Right Tum on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 7 76 10 130
Link Speed (mph) 30 30 30 30

Link Distance (ft) 556 748 915 882

Travel Time (s) 126 17.0 20.8 20.0
Volume (vph) 298 98 48 89 142 70 40 870 60 67 585 120
Adj. Flow (vph) 324 107 52 97 154 76 43 728 65 73 636 130
Lane Group Flow (vph) 0 483 0 0 251 76 43 793 0 73 8636 130
Turn Type Split Split Perm Prot Prot Over
Protected Phases 6 6 2 2 7 4 3 8 6
Permitted Phases 2

Detector Phases 6 6 2 2 2 7 4 3 8 6
Minimum Initial (s) 40 40 40 40 40 40 40 40 4.0 40
Minimum Spiit (s) 200 200 200 20.0 200 80 200 80 200 200
Total Spilit (s) 330 330 00 200 200 200 100 270 00 100 27.0 330
Total Split (%) 37% 3% 0% 22% 22% 22% 11% 30% 0% 11% 30% 37%
Yellow Time (s) 35 35 35 35 3.5 35 35 3.5 35 35
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes

Recall Mode None None Coord Coord Coord None None None None None
Act Effct Green (s) 26.4 212 212 59 224 6.0 244 264
Actuated g/C Ratio 0.29 024 024 007 025 007 027 029
v/c Ratio 0.92 058 0.18 037 091 062 066 0.23
Uniform Delay, d1 30.3 31.8 0.0 425 316 420 29.2 0.0
Delay 359 40.5 8.3 408 379 409 223 9.9
LOS D D A D D D C A
Approach Delay 359 33.0 38.1 22.0
Approach LOS D C D C
Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NWTL, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.82

intersection Signal Delay: 31.6.
Intersection Capacity Utilization 79.8%

intersection LOS: C
ICU Leve! of Service C
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Lanes, Volumes, Timings
10: Highway 395 & State Route 76

NEAR TERM-NO PROJ-PM

051008-Gregory Canyon

Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations 0 <t1> 0 0 <1 1 1 2> 0 1 2 1
ideal Flow (vphpl) 1900 1800 1800 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost Time (S) 4.0 4.0 4.0 40 40 40 4.0 40 40 4.0 4.0 40
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 4] 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Satd. Flow (prot) 0 1765 0 0 1833 1583 1770 3493 0 1770 3539 1583
Flit Permitted 0.970 0.984 0.950 0.950

Satd. Flow (perm) 0 1765 0 0 1833 1583 1770 3493 0 1770 3539 1583
Right Tum on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 11 39 11 303
Link Speed (mph) 30 30 30 30

Link Distance (ft) 556 748 915 882

Travel Time (s) 12.6 17.0 20.8 20.0
Volume (vph) 233 85 64 59 119 36 80 825 75 61 790 279
Adj. Flow (vph) 253 92 70 64 129 39 87 897 82 66 859 303
Lane Group Flow (vph) 0 415 0 0 193 39 87 979 0 66 859 303
Turn Type Spilit Split Perm Prot Prot Over
Protected Phases 6 6 2 2 7 4 3 8 6
Permitted Phases 2

Detector Phases 6 6 2 2 2 7 4 3 8 6
Minimum Initial (s) 40 40 40 4.0 40 40 40 40 4.0 40
Minimum Spilit (s) 200 200 200 200 200 80 200 80 200 200
Total Spilit (s) 290 290 60 200 200 200 100 310 00 100 310 290
Total Spilit (%) 32% 32% 0% 22% 22% 22% 11% 34% 0% 11% 34% 32%
Yellow Time (s) 3.5 35 35 35 35 35 35 3.5 35 35
All-Red Time (s) 05 0.5 05 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag lead Lag Ltead Lag
Lead-Lag Optimize? Yes Yes Yes Yes

Recall Mode None None Coord Coord Coord None None None None None
Act Effct Green (s) 23.1 202 202 6.0 267 59 267 23.1
Actuated g/C Ratio 0.26 022 022 007 030 0.07 030 0.26
v/c Ratio 0.90 047 010 074 0094 057 082 048
Uniform Delay, d1 314 30.9 00 424 305 419 294 0.0
Delay 38.2 332 109 618 396 445 197 9.3
LOS D C B E D D B A
Approach Delay 38.2 29.5 414 18.5
Approach LCS D C D B
Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 80

Offset: 0 (0%), Referenced to phase 2:NWTL, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.94

intersection Signal Delay: 30.4 Intersection LOS: C

Intersection Capacity Utilization 77.9%

ICU Level of Service C
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Lanes, Volumes, Timings NEAR TERM-NO PROJ-AM

7: 1-15 Southbound & State Route 76 051008-Gregory Canyon
Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations 0 <1 1 0 0 0 0 1 1 1 1 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost Time (s) 40 40 40 4.0 40 40 4.0 40 40 40 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Satd. Flow (prot) 0 1770 1583 0 0 0 0 1863 1583 1770 1863 0
Fit Permitted 0.950 0.950

Satd. Flow (perm) 0 1770 1583 0 0 0 0 1863 1583 1770 1863 ¢
Right Tum on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 385 567

Link Speed (mph) 30 30 30 30

Link Distance (ft) 443 610 882 1345

Travel Time (S) 10.1 13.9 20.0 30.6
Volume (vph) 295 0 501 0 0 0 0O 630 460 285 422 0
Adj. Flow (vph) 369 0 626 V] 0 0 0 788 575 356 528 0
Lane Group Flow (vph) 0 369 626 0 0 0 0O 788 575 356 528 0
Turn Type Perm Perm Perm  Prot

Protected Phases 6 4 3 8
Permitted Phases 6 6 4

Detector Phases 6 6 6 4 4 3 8
Minimum Initial (s) 40 40 4.0 40 40 40 40
Minimum Split () 200 200 200 200 20.0 8.0 200

Total Spilit (s) 270 270 270 0.0 0.0 0.0 0.0 430 430 200 630 0.0
Total Split (%) 30% 30% 30% 0% 0% 0% 0% 48% 48% 22% T70% 0%
Yellow Time (s) 35 35 35 3.5 35 35 3.5
Ali-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Recall Mode Coord Coord Coord None None None None

Act Effct Green (S) 230 230 300 390 16.0 59.0
Actuated g/C Ratio 026 026 0.43 043 018 066

v/c Ratio 082 0N 098 057 113 043
Uniform Delay, d1 315 120 250 0.2 37.0 7.4

Delay 38.8 233 46.7 89 908 142

LOS D C D A F B
Approach Delay 29.0 30.8 45.0
Approach LOS C ] D
Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2: and 6:SETL, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.13

Intersection Signal Delay: 34.1 Intersection LOS: C
Intersection Capacity Utilization 91.6% ICU Level of Service E
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Lanes, Volumes, Timings NEAR TERM-NO PROJ-PM

7: 1-15 Southbound & State Route 76 051008-Gregory Canyon
Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
l.ane Configurations V] <1 1 0 0 0 0 1 1 1 1 0
ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost Time (S) 4.0 40 40 40 40 4.0 40 40 40 4.0 40 4.0
Leading Detector (ft) 50 50 50 50 50 50 50
Trailing Detector (ft) 0 V] 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Satd. Flow (prot) 0 1770 1583 0 0 0 0 1863 1583 1770 1863 0
Fit Permitted 0.950 0.950

Satd. Flow (perm) 0 1770 1583 0 0 0 0 1863 1583 1770 1863 6]
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 239 315

Link Speed (mph) 30 30 30 30

Link Distance (ft) 443 610 882 1345

Travel Time (s) 10.1 13.9 20.0 30.6
Volume (vph) 388 0 441 0 0 0 0O 830 350 396 785 0
Adj. Fiow (vph) 408 0 464 0 0 0 0 874 368 404 801 0
Lane Group Flow (vph) 0 408 464 0 0 0 0 874 368 404 801 0
Turn Type Perm Perm Perm  Prot

Protected Phases 6 4 3 8
Permitted Phases 6 6 4

Detector Phases 6 6 6 4 4 3 8
Minimum Initial (s) 4.0 40 40 40 40 40 4.0
Minimum Split (s) 200 200 200 200 200 8.0 200

Total Split () 240 240 240 0.0 0.0 0.0 00 410 410 250 66.0 0.0
Total Split (%) 27% 27% 27% 0% 0% 0% 0% 46% 46% 28% 73% 0%
Yeilow Time (s) 35 35 3.5 3.5 35 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Recall Mode Coord Coord Coord None None None None

Act Effct Green (s) 200 200 370 370 210 620
Actuated g/C Ratio 022 022 041 041 023 069

v/c Ratio 1.04 0.86 114 044 098 062
Uniform Delay, d1 350 15.8 26.5 23 343 7.6

Delay 820 250 937 113 285 175

LOS F 194 F B C B
Approach Delay 51.7 69.3 21.2
Approach LOS D E Cc
Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2: and 6:SETL, Start of Green

Natural Cycle: 100

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.14

intersection Signal Delay: 47.2 Intersection LOS: D
Intersection Capacity Utilization 101.0% ICU Level of Service F
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Lanes, Volumes, Timings
4 1-15 Northbound & State Route 76

NEAR TERM-NO PROJ-AM
051008-Gregory Canyon

Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations 0 0 0 0 <1 1 1 1 0 0 1 1
{deal Flow (vphpl) 1000 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost Time (s) 40 4.0 40 40 40 4.0 40 40 4.0 40 40 4.0
Leading Detector (ft) 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Satd. Flow (prot) 0 0 o 0 1770 1583 1770 1863 0 0 1863 1583
Flt Permitted 0.950 0.950

Satd. Flow (perm) 0 0 0 0 1770 1583 1770 1863 0 0 1863 1583
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 355 201
Link Speed (mph) 30 30 30 30

Link Distance (ft) 550 849 1345 698

Travel Time (S) 12.5 19.3 306 15.9
Volume (vph) 0 0 0 295 0 313 425 419 0 0 43 151
Adj. Flow (vph) 0 0 0 393 0 417 567 559 0 0 575 201
Lane Group Flow (vph) 0 0 0 0 393 417 567 559 0] 0 575 201
Turn Type Perm Perm  Prot Perm
Protected Phases 2 7 4 8
Permitted Phases 2 2 8
Detector Phases 2 2 2 7 4 8 8
Minimum Initial (s) 40 40 40 4.0 40 40 4.0
Minimum Split (s) 200 200 200 8.0 200 200 20.0
Total Split (S) 0.0 0.0 00 280 280 280 350 620 0.0 00 270 270
Total Split (%) 0% 0% 0% 31% 31% 31% 39% 69% 0% 0% 30% 30%
Yellow Time () 35 3.5 35 35 35 3.5 3.5
Ali-Red Time (s) 0.5 0.5 0.5 0.5 05 0.5 0.5
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode Coord Coord Coord None None None None
Act Effct Green (s) 246 246 303 573 23.0 230
Actuated g/C Ratio 027 027 034 064 026 0.26
v/c Ratio 081 060 095 047 121 036
Uniform Delay, d1 30.5 3.7 290 8.4 33.5 0.0
Delay 38.7 57 278 157 123.3 43
LOS D A C B F A
Approach Delay 21.7 21.8 92.5
Approach LOS C C F
Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2:2NWTL and 6:, Start of Green

Natural Cycle:; 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.21
intersection Signal Delay: 42.0
Intersection Capacity Utilization 93.4%

Intersection LOS: D
ICU Levet of Service E
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Lanes, Volumes, Timings
4: 1-15 Northbound & State Route 76

NEAR TERM-NO PROJ-PM
051008-Gregory Canyon

Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations 0 0 0 0 <1 1 1 1 0 0 1 1
ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost Time (S) 40 4.0 40 40 40 4.0 4.0 40 4.0 4.0 40 4.0
Leading Detector (ft) 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Satd. Flow (prot) o 0 0 0 1770 1583 1770 1863 0 0 1863 1583
Fit Permitted 0.950 0.950

Satd. Flow (perm) 0 0 0 0 1770 1583 1770 1863 0 0 1863 1583
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 305 246
Link Speed (mph) 30 30 30 30

Link Distance (ft) 550 849 1345 698

Travel Time (S) 12.5 19.3 30.6 159
Volume (vph) 0 0 ¢ 579 0 450 663 570 0 0 818 317
Adj. Flow (vph) 0 0 0 629 0 489 698 600 0 0 880 345
Lane Group Flow {vph) 0 0 (1] 0O 629 489 698 600 0 0 880 345
Turn Type Perm Perm  Prot Perm
Protected Phases 2 7 4 8
Permitted Phases 2 2 8
Detector Phases 2 2 2 7 4 8 8
Minimum Initial (s) 40 40 40 40 4.0 4.0 40
Minimum Split (s) 20.0 20.0 200 80 200 20.0 20.0
Total Spilit (s) 0.0 0.0 00 310 310 310 280 590 0.0 00 310 310
Total Split (%) 0% 0% 0% 34% 34% 34% 31% 66% 0% 0% 34% 34%
Yellow Time (8) 35 3.5 35 3.5 35 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag lLag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode Coord Coord Coord None None None None
Act Effct Green (s) 270 270 240 550 270 27.0
Actuated g/C Ratio 030 030 027 0.6t 0.30 0.30
v/c Ratio 118 071 148 0.53 157 053
Uniform Delay, d1 31.5 8.7 330 100 31.5 6.8
Delay 1141 105 1849 198 2094 8.1
LOS F B F B F A
Approach Delay 68.8 108.6 152.7
Approach LOS E F F
Intersection Summary

Area Type: Other

Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NWTL and 6:, Start of Green
Natural Cycle: 130

Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.57

Intersection Signal Delay: 111.2
Intersection Capacity Utilization 129.8%

Intersection LOS: F
ICU Level of Service H
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HUSZ00U: Ramps and

Ramp Junctions Kelease 4.1t

Merge Analysils_

Analyst:
Agency/Co.:
Date perfcrmed:

Analysis time period:

Freeway/Dir of Trav
Junction:
Jurisdiction:
Analysis Year:

Description: 05100

bh

Darnell

11/17/2005

AM Peak

I-15 Northbound On—Ramp
I-15 North/State Route 76
County SD/Caltrans

Near term (nc project)

- Gregory Canyon

el:

8

Freeway bata

Type of analysis Merge

Numper ot Lanes 1n ireeway 4

Free-flow speed on freeway 70.0 mph

Volume on freeway 4600 vph
__on Kamp Uata

Side of freeway Right

Numper ot lanes 1in ramp 1

Free-flow speed on ramp 35.0 mph

Volume on ramp 576 vph

Length ot first accel/decel lane 500 it

Length of second accel/decel lane ft

Adjacent Ramp Uata (1t one ex1sts)

Doms adjacent ramp exist? No

Volume on adjacent Ramp vph

Position of adjacent Ramp

Type of adjacent Ramp

iy1stance to adjacent Ramp tt

Conversion to pc/h Under Base Conditions

Junction Components t'reeway Ramp Adjacent
Ramp
Volume, V (vph) 4600 576 vih
Feak-hour ractor, PHE U.L3u .90
Peak 15-min volume, v15 1278 160 v
Trucks and buses 10 10 %
Recreational vehicles £ Z k3
Terrain type: Level Level
Grade % % %
Length mi mi i
Trucks and buses PCE, ET 1.5 1.5
Recreational vehicle PCE, ER 1.2 1.2
Heavy vehicle adijustment, rHV U.949 .949
Driver population factor, fP 1.00 1.00
Flow rate, vp 5387 675 pcph
Estimation ot V12 Merge Areas
L = (Equation 25-2 or 25-3)
[1°]
P = 0.293 Using Equation 4
FM
v =V (P Yy = 1577 pc/h
12 13 M
Capacity Checks
Actual Maximum LOS F?
v (18194 YoUU No
FO
v 2252 4600 No
R1z
Level of Service Determination (if not E}
Density, D = 5.475 + 0.00734 v+ 0.0078 v - 0.00527 L = 19.6 pc/mi/1ln
R R 12 A
Level of service for ramp-freeway junction areas of influence B
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HUbLULU D Kamps and Kamp Juncrions Release 4.11

Merge Analysis

Analyst: pn

Agency/Co.: Darnell

Date performed: 11/17/2005

Analyslis time period: FM reak

Freeway/Dir of Travel: 1I-15 Northbound On-Ramp
Junction: I-15 North/State Route 76
Jurisdiction: County Sb/Caitrans
Analysis Year: Near Term {(no project)

Description: 051008 - Gregory Canyon

7_77[‘ reeway vata

Type of analysis Merge

Numper OI lanes 1n Lreeway 4

Free-flow speed on freeway 70.0 mph

Volume on freeway 4600 vph
Un Ramp vaté

Side of freeway Right

Nurper oI lLanes 1n ramp L

Free-flow speed on ramp 35.0 mph

Volume on ramp 380 vph

Length of first accel/decel lane je18lv] re

Length of second accel/decel lane ft

Adjacent Kamp LaTta (1l One exists)

Does adjacent ramp exist? No

volume on adjacent Kamp vphn

Fosition of adjacent Ramp

Type of adjacent Ramp

pilstance to adjacent Ramp 3

Conversion to pc/h Under Base

Conditions

Junctlon Lomponents Freeway Kamp Adjacent
Ramp
Volume, V (vph) 4600 980 vph
reak-nhour racror, FHr ULy ULy
Peak 1%-min volume, v15 1278 272 v
Trucks and buses 10 10 %
recreational vehicles £ Z %
Terrain type: Level Level
Grade % % %
Lengtn mi m 18
Trucks and buses PCE, ET 1.5 1.5
Recreaticnal vehicle PCE, ER 1.2 1.2
Heavy venicle adjustment, IHV ULoay U.vdy
Driver population factor, fF 1.00 1.00
Flow rate, vp 5387 1148 pcph
mstimatlion of vid Merge Areas
L= (Equation 25-2 or 25-3)
Yy
P = 0.234 Using Eqguation 4
M
v = vV tr ) = 1208 Lo/ n
12 F M
___Lapacity Lnecks_
Actual Maximum LO5 F?
v b3 ELXVIV] MO
Fo
v 2406 4600 No
Kl
__Level of Service Determination (if not F)__ o
Density, D = b.4/5 + U.LU/34 v+ L.LDU/YE WV = W.U0bZ/ L = 20U 0 pPC/mi/in
R R 12 A
Level of service for ramp-freeway junction areas of influence C
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HUS2000:

prverge Analysis

Ramps and Kamp Junctions

Release 4.11

Analyst: bh

Agency/Co.: Darnell

Date performed: 11/17/2005
Analysis time period: AM

Freeway/Dir of Travei: I-1% Northbound Ottt

Junction:
Jurisdiction:
Analysis Year:
Description:

(no project)

treeway bata

1-15 North Off/State Route 76
County SD/Caltrans
Near term
051008 - Gregory Canyon

Type of analysis Diverge

Number ol lanes 1n lreeway 4

Free—flow speed on freeway 70.0 mph

Volume on freeway 4600 vph
ULt Ramp Lata

Side of freeway Right

Numger ol lanes 1n ramp 1

Free~Flow speed on ramp 35.0 mph

Volume on ramp 608 vph

Length ot ftirst accel/decel lane LU Tt

Length of second accel/decel lane ft

_Adjacent Kamp bata (1t one ex1sts)

Does adjacent ramp exist? No

Yolume on adjacent ramp vpn

Position of adjacent ramp

Type of adjacent ramp

p1lstance o adjacent ramp It

Conversion to pc/h Under Base Conditions

Junction Lomponents treeway Ramge Adyacent
Rarmp
Volume, V {vph) 4600 608 vish
teak—-hour tactor, rHb [SI8) [SI-1V]
Peak 15-min volume, v1D 1278 169 v
Trucks and buses 21 21 %
Recreational vehlcles U (9] %
Terrain type: Level Level
Grade 0.00 % 0.00 % %
Lengthn .U ml [vle) m mi
Trucks and buses PCE, ET 1.5 1.5
Recreational vehicle PCE, ER 1.2 1.2
Heavy vehicle adjustment, rHV U.900 (S 1)e]
Driver population factor, fP 1.00 1.00
Flow rate, vp 5648 746 peph
Estamation of Vi Liverge Areas 47
L = (Equation 25-8 or 25-9)
B
P = 0.436 Using Equation 8
FD
v =v + {v—-v )P 2883 pc/h
12 R F R FD
Capacity heoks
Actual Maximum LOs F?
N = v D4y You No
Fi F
v 2883 4400 No
1
v o= v -V 4902 9600 No
FO F R
v /40 2004 NO
R
Level of Service Determination (1t not )
Density, D 4.252 + 0.0086 v - 0.009 L = 24.5 pc/mi/ln
R i« L
Level of service for ramp—freeway junction areas of influence C
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HUDZUUU

Analyst:
Agency/Co.:
Date performed:
Analysis time period:
Freeway/Dir ot lravel:
Junction:
Jurisdiction:
Analysis Year:
Description:

bh

Darnell

11/17/2005

M

i-1% Northbound Off

piverge Analysls

Kamps and Kamp Junctlons Kelease 4.1r

I-15 North Off/State Route 7¢

County SD/Caltrans
Near term

Freeway bata

{no project)
051008 - Gregory Canyon

Type of analysis Diverge

Numper oI lanes 1n treeway 4

Free-flow speed on freeway 70.0 mph

Volume on freeway 4600 vph
UL Ramp bata

Side of freeway Right

Numper of lanes 1n ramp 1

Free-Flow speed on ramp 35.0 mph

Volume on ramp 1029 vph

Length ot tirst accel/decel lane HuL Tt

Length of second accel/decel lane fr

__Agdjacent Ramp bata {1l one 2x1sts)

Does adjacent ramp exist? No

voilume on adjacent ramp vpn

Position of adjacent ramp

Type of adjacent ramp

Uistance to adjacent ramp IT

_Conversion to pc/h Under Base Conditions

Junction components Frecway kamp Adjacent
Ramp
Volume, V {vph) 4600 1029 vih
teakx—-hour tactor, rFHb U.2u .9y
Peak 15-min volume, v1& 127 286 v
Trucks and buses 2 21 %
Kecreational vehicles 9] U %
Terrain type: Level Level
Grade 0.00 % 0.00 % %
Length ULou mr U0y 1158 Ml
Trucks and buses PCE, ET 1.5 1.5
Recreational vehicle PCE, ER 1.2 1.2
Heavy vehlcle adjustment, I[HvV WU [S-1V)e}
Driver population factor, fP 1.00 1.00
Flow rate, vp 5648 12€3 poph
Estimation o Vig Diverge Areas _
L = {Eguation 25-8 or
[319)
P = 0.436 Using Equation 8
FD
vy =v + (v - v ) P = 3175 pc/h
12 R F R FD
Capacity Uhecks
Actual Maximum LOS F7?
voo= v o4 YUy NO
Fi F
v 3175 4400 No
1z
v =V - v 4385 9600 No
FO E R
v 1sos £UU No
R
Level or Servige Determination (1f not bF)_
Density, D =4.2%52 + 0.0086 v - 0.002 L 27.1 po/mi/ln
R 1z U
Level of service for ramp—freeway junction areas of influence C

Flo



HLDAULUD Ramps and Ramp JUNCL10ons Keiease 4.171

Merge Analysis

Analyst: bh
Agency/Lo. barneli
Date performed: 11/17/2005
Analysis time period: AM Peak

t'reeway/bir ot lravel: 1i—15 Southbound On—Kamg
Junction: 1-15 South/State Route 76
Jurisdiction: County SD/Caltrans
Analysls year: Near rerm {no project)
Description: (51008 - Gregory Canyon

Freewdy u4ara

Type of analysis Merge

Numper OI lanes 1n Ireeway 4

Free-flow speed on freeway 70.0 mpt
Velume on freeway 4500 vph

WNoRampy pdala

Side of freeway Right

Numper oI ianes 1n ramp 1

Free—-flow speed on ramp 35.0 mph
Volume on ramp 745 vph
Length of tirst accel/decel lane HUL Ic
Length of second accel/decel lane ft

Adjacent Ramp vata {(ir one eXlStSIi

Does adjacent ramp exist? No

volume on adjacent Ramp vpn
Fosition of adjacent Ramp

Type of adjacent Ramp

plstance Lo adjacent Kamp ad

__Conversion to pc/h Under Base Conditions

JUnction Lomponents rreaway Ramnp Adajacent
Ramp
Volume, V (vph) 4500 745 vph
reak-nour ractor, vH UL [NV
Peak 15%-min volume, v1D 1250 207 v
Trucks and buses 10 10 %
Recreatrional venhicles Z £ 3
Terrain type: Level Level
Grade % % %
Lengtn mi mi mi
Trucks and buses PCE, ET 1.5
Recreational vehicle PCE, ER 1.2
Heavy venlcle aajustment, IHY U.oge V.4
Driver population factor, fFP 1.00 1.00
Flow rate, vp 5270 B72 peph
LESTiMation Ol vis Merge Areas
L (Equation 25-2 or 25-3)
oy
P 0.2¢8 Using Equation 4
M
v = v (P y = 1413 pc/h
12 3 FM
rapacity LNecks
Actual Maximum LOS F?2
v ol4s Jouy NO
FO
v 2285 4600 No
KLz
Level of Service Determination (if not F}
Lensity, L = d.4/5 + U.uu/i34 v LAV RNV R - - U.Wlbs/ L = 1o,y pc/mi/Lln

R R 12 A
Level of service for ramp-freeway junction areas of influence B

(8



HiLbsUuUe

Ramps and Ramp

JUuncrions Kelease 4.171

Merge ANnalysls

Analyst:
Agency/Lo.:
Date performed:
Analysis time period:
Freeway/Dir of ‘travel:
Junction:
Jurisdiction:
Analysis rear:
Description:

th

LDarnell

11/17/2005

PM Peak

i=Llo scutnpound On—Ramg
I-15 South/State Route 76
County SD/Caltrans

Near term {no project)

051008 - Gregory Canyon

rreewdy uvdata

Type of analysis Merge

Numper oI lanes 1n [reeway 4

Free-flow speed on freeway 70.0 mph

Volume on freeway 4500 vph
un Ramp vata

Side of freeway Right

Numper ©I lanes 1n ramp 1

Free-flow speed on ramp 35.0 mph

Voluma on ramp 746 vph

Lengtn ot first accelsdecel lane SLu tt

Length of second accel/decel lane ft

Aajacent ramp Lata (il One exists)

Does adjacent ramp exist? No

volume on aajacent Ramp vpn

Position of adjacent Ramp

Type of adjacent Ramp

plstance to adjacent Ramp It

Conversiocn to

pc/h Under Base Conditions

JUNCT1On Lomponents v IeeWAY Ramp Adjacent
Ramp
Volume, V {vph) 4500 746 vph
reak—nhour ractor, ek UL U [V
Peak 15-min volume, v15 1250 207 v
Trucks and buses 10 10 %
Recreational venicres & A %
Terrain type: Level Level
Grade % % %
Lengtn mi mi m
Trucks and buses PCE, ET 1.5
Recreational vehicle PCE, EK 1.2
Heavy venicle aajustment, LHV V. Iy
Driver population factor, fP 1.00
Flow rate, vp 5270 poph
LSC1mation ol viZ Merge Areas
L = (FEquation 25-2 or 25-3}
e
P = 0.268 Using Equation 4
M
v = Y (r y = e pa/n
12 F M
Lapaclry Lheocks
Actual Maximum LOS F?
v o144 Souu NO
FO
v 2285 4600 No
K1d
Level of Service Determination (if not F)
Density, b = 5.47/0 + U.0U 34 v + V.0U/E v - v.UubzZ/! L = 19,8 pce/mi/in
R R 12 A
Level of service for ramp-freeway junction areas of influence B

Ei-



AlLosuuu: Ramps and Kamp Junctions Release 4.1 L
piverge Analy:
Analyst: bh
Agency/Lo.: varneil

Date performed:
Analysis time period:
rreeway/tir or
Junction:

AM
Lravel:

1=15H southpound
I-1% South Oft/State Route 7€

11/17/2005%

Orr

Jurisdiction: County SD/Calftrans
ANRALYSLS =ar: Near lerm {(no project)

Description: 051008 - Gregory

Canyon

rreuwdy bala

Type of analysis Diverge

NUmper oI tanes in Lreeway 4

Free-flow speed on freeway 70.0 mph

Volume on freeway 4600 vph
VLI Ramp Data

Side of freeway Right

Number oI Lanes 1n ramp 1

Free-Flow speed on ramp 35.0 mph

Volume on ramp 796 vph

Length oI I1rSt accel/decel lane BUU It

Length of second accel/decel larne fr

AGjacent Kamp vata {(1I Oone exists)

Does adjacent ramp exist? No

volumeg on adajacent ramp vpn

Position of adjacent ramp

Type of adjacent ramp

Ulstance to aajacent ramp 44

Juncrtion womponents

Volume, V (vph)
reak-nour ractor,
Peak 1%-min volume,
Trucks and buses

gl
vlih

Kecreational venicles
Terrain type:

Grade
Lengtn
Trucks and buses FPCE, ET
Recreational vehicle PCE, ER
Heavy venlclie aajustment, IHv
Driver population factor, fP
Flow rate, vp
LSTima
L =
Y
P = 0.436
FD
v o= v 4 (v
1z R F
Actu
Vo= v oLl
Fi F
v 2727
Lz
v =v - v 4227
FO F R
v Hu4
R
Level Or Hervil
Density, D = 4.25
K
Level of

Conversion to pc/h Under Base Conditions

¢ reeway Karmnp Adjacent
Ramp
4600 796 vph
ULy [SISIV)
1278 2z1 v
O 0 %
W V] k]
Level Level
0.00 % 0.00 % %
m1 o U.uu mi mi
1.5
1.2
JERVITY LUy
1.00 1.00
5111 BR4 peph
tion OI ViZ Wlverge Areas
(Equation 25-8 or 25-9)
Using Bquation 8
- v )y v = Ziz! po/in
R FD
LAPACLITY Lhed B
al Maximum LOS F7?
ELIVIV] NO
4400 No
9600 No
2OV NO
ce verCarminarion (1I nor t)
2 + 0.0086 v - 0.009 L = .2 pe/mi/ln
14 9]

service for ramp-freeway junction areas of influence

12



MUDLVUU L Ramps and KRamp

JUunCt1ons Keiease 4.11

_uiverge Analysis

Analyst:
Agency/uo.
Date performed:
Analysis time period:
Freeway/Llr of lTravel:
Junction:
Jurisdicticn:
Analysls iear:
Description:

bh

parneil

11/17/2005

M

=13 Southbounda OLL

1-15% South Off/State Route 76
County SD/Caltrans

Near project )

Lterm (no

051008 - Gregory Canyon

rrLeeway udla _

Type of analysis Diverge

Numoer Ol lanes 1n Ifreeway 4

Free-flow speed on freeway 70.0 mph

Volume on freeway 4600 vph
OLL Ramp Lata

Side of freeway Right

Numper oI Lanes 1n ramp 1

Free-Flow speed on ramp 35.0 mph

Volume on ramp 829 vph

tengrh of [i1rst accel/decel tane HuUY e

Length of second accel/decel lane ft

- AQTACENT Ramp Lata (11 ONe exists)

Does adjacent ramp exist? No

volume on adajacent ramp vpn

Position of adjacent ramp

Type of adjacent ramg

vlstance 1o agqjacent ramp 4

Conversion to

pc/h Under Base Conditions

JUNCT10n LOMpoOnents rreeway rarmng Adjacent
Ramp
Volume, V (vph) 4600 vph
Feak—-hour ractor, vHr [T
Peak 15-min volume, v15 278 v
Trucks and buses ¢} %
Recreatlonal venicies U u x5
Terrain type: Level Level
Grade 0.00 % 0. 00 % %
Lengtn (ORI miL o U.uyY m1 mi
Trucks and buses FCE, ET 1.5 1.%
Recreational vehicle PCE, ER 1.2 1.2
Heavy venicie aajustment, LoV 1Ll JRRVIVIS
Driver population factor, fP 1.00 1.00
Flow rate, vp 2111 521 paph
ESTL1MmMAatlion OI v1lZ ulverge Areas
L = (Egquation 25-8 or 25-9)
]
P = 0.436 Using Equation @
FD
v = v + V-V ) r = 2148 pc/n
1z R F R FD
LAPACLITY Lheaks
Actual Max imum LOS F?
Vo= v D11d ELIvV] NO
Pi F
v 2748 4400 No
1
v = v - v 4130 9600 No
FO F R
v EVa ZUUy NO
R
Level O bervice Dererminatlon (1L not t)
Density, D 4.252 + 0.0086 v - 0.009 L = 23.4 pe/mi/ln
K 12 8]

Level of

service for ramp-freeway junction areas of influence C

S



| APPENDIX G
Near Term (With Project) Worksheets



Lanes, Volumes, Timings
10: Highway 395 & State Route 76

NEAR TERM- WITH PROJ-AM

051008-Gregory Canyon

Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations 0 <1> 0 0 <1 1 1 2> 0 1 2 1
Ideal Flow (vphp!) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost Time (S) 40 4.0 40 40 40 40 40 40 40 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 g 15 9 15 9 15 9
Satd. Flow (prot) 0 1776 0 0 1827 1583 1770 3497 0 1770 3539 1583
Flt Permitted 0.968 0.981 0.950 0.950

Satd. Flow (perm) 0 1776 0 0 1827 1583 1770 3497 0 1770 3539 1583
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 7 76 10 130
Link Speed (mph) 30 30 30 30

Link Distance (ft) 556 748 915 882

Travel Time (S) 126 17.0 20.8 20.0
Volume (vph) 298 98 48 89 142 70 40 678 60 67 593 120
Adj. Flow (vph) 324 107 52 97 154 76 43 737 65 73 645 130
| ane Group Flow (vph) 0 483 0 0 25 76 43 802 0 73 645 130
Turn Type Spilit Split Perm  Prot Prot Over
Protected Phases 6 6 2 2 7 4 3 8 6
Permitted Phases 2

Detector Phases 6 6 2 2 2 7 4 3 8 6
Minimum Initial (s) 40 40 40 4.0 40 40 40 40 40 40
Minimum Split (S) 200 200 200 200 200 80 200 80 200 200
Total Split (s) 330 330 0.0 200 200 200 100 270 00 100 27.0 330
Total Split (%) 37% 37% 0% 22% 22% 22% 11% 30% 0% 11% 30% 37%
Yellow Time (s) 35 3.5 3.5 35 35 35 3.5 35 3.5 35
All-Red Time (s) 0.5 0.5 05 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes

Recall Mode None None Coord Coord Coord None None None None None
Act Effct Green (s) 26.4 212 212 59 224 60 244 264
Actuated g/C Ratio 0.29 024 024 007 025 0.07 027 0.29
v/c Ratio 0.92 059 0.18 037 091 062 067 023
Uniform Delay, d1 30.3 31.9 0.0 425 317 420 292 0.0
Delay 359 40.5 83 408 387 385 232 8.7
LOS D D A D D D C A
Approach Delay 359 33.0 38.8 22.3
Approach LOS D C D C
Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2:NWTL, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.92

Intersection Signal Delay: 31.9 Intersection LOS: C

Intersection Capacity Utilization 80.0%

ICU Level of Service D

D:\My Documents\Damell\051008-GregoryCanyonRevisited\HCS\WearTerm-WithProject-AM.sySynchro 5 Report

damelsand-sx51
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Lanes, Volumes, Timings
10: Highway 395 & State Route 76

NEAR TERM-WITH PROJ-PM

051008-Gregory Canyon

Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
L.ane Configurations 0 <1> 0 0 <1 1 1 2> 0 1 2 1
ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost Time (s) 4.0 40 40 4.0 40 40 40 40 40 40 4.0 40
Leading Detector (it) 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Satd. Flow (prot) 0 1765 0 0 1833 1583 1770 3497 0 1770 3539 1583
Fit Permitted 0.970 0.984 0.950 0.950

Satd. Flow (perm) 0 1765 0 0 1833 1583 1770 3497 0 1770 3539 1583
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 11 39 11 303
Link Speed (mph) 30 30 30 30

Link Distance (ft) 556 748 915 882

Travel Time (s) 126 17.0 20.8 20.0
Volume (vph) 233 85 64 59 119 36 80 835 75 61 800 279
Adj. Flow (vph) 253 92 70 64 129 39 87 908 82 66 870 303
Lane Group Flow (vph) 0 415 0 0 193 39 87 990 0 66 870 303
Turn Type Spilit Spiit Perm Prot Prot Over
Protected Phases 6 6 2 2 7 4 3 8 6
Permitted Phases 2

Detector Phases 6 6 2 2 2 7 4 3 8 6
Minimum Initial () 4.0 40 40 40 40 40 40 40 4.0 4.0
Minimum Split (S) 200 200 200 200 200 80 200 80 200 200
Total Split (s) 290 290 00 200 200 200 100 310 00 100 310 290
Total Spilit (%) 32% 32% 0% 22% 22% 22% 11% 34% 0% 11% 34% 32%
Yellow Time (s) 35 35 35 35 35 35 35 35 35 3.5
All-Red Time (s) 05 0.5 0.5 05 0.5 0.5 0.5 0.5 0.5 0.5
Lead/lLag lead Lag lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes

Recall Mode None None Coord Coord Coord None None None None None
Act Effct Green (s) 23.2 20.0 200 60 2638 59 268 232
Actuated g/C Ratio 0.26 022 022 007 030 0.07 030 0.26
v/c Ratio 0.90 047 010 074 094 0.57 0.82 048
Uniform Delay, d1 313 311 00 424 305 419 294 0.0
Delay 38.2 333 109 618 409 471 31.2 34
LOS D C B E D D C A
Approach Delay 38.2 29.5 426 253
Approach LOS D C D C
Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2:NWTL, Start of Green

Natural Cycle: 90

Contro! Type: Actuated-Coordinated

Maximum v/c Ratio: 0.94

Intersection Signal Delay: 33.7 Intersection LOS: C

Intersection Capacity Utilization 78.2%

ICU Levetl of Service C

D:\My Documents\Damell\051008-GregoryCanyonRevisited\HCS\NearTerm-WithProject-PM.syGynchro 5 Report
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Lanes, Volumes, Timings NEAR TERM- WITH PROJ-AM

7: 1-15 Southbound & State Route 76 051008-Gregory Canyon
Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations 0 <1 1 0 0] 0 4] 1 1 1 1 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost Time (S) 4.0 40 4.0 40 40 40 40 4.0 4.0 4.0 40 4.0
Leading Detector {ft) 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Satd. Flow (prot) 0 1770 1583 0 0 0] 0 1863 1583 1770 1863 0
Flt Permitted 0.950 0.950

Satd. Flow (perm) 0 1770 1583 0 0 0 0 1863 1583 1770 1863 0
Right Tum on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 398 559

Link Speed (mph) 30 30 30 30

Link Distance (ft) 443 610 882 1345

Travel Time (S) 10.1 13.9 20.0 30.6
Volume (vph) 305 0 501 0 (4] 0 0 638 460 364 430 0
Adj. Flow (vph) 381 0 626 0 0 0 0 798 575 455 538 0
Lane Group Flow (vph) 0 381 626 0 0 0 0 798 575 455 538 0
Tumn Type Perm Perm Perm  Prot

Protected Phases 6 4 3 8
Permitted Phases 6 6 4

Detector Phases 6 6 6 4 4 3 8
Minimum Initial (s) 40 40 40 40 40 4.0 4.0
Minimum Split (s) 200 200 200 200 200 8.0 20.0

Total Split (s) 240 240 240 0.0 0.0 0.0 0.0 430 430 230 ©66.0 0.0
Total Split (%) 27% 27% 2% 0% 0% 0% 0% 48% 48% 26% 73% 0%
Yeliow Time (s) 3.5 35 35 3.5 35 3.5 35
All-Red Time (s) 05 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Recall Mode Coord Coord Coord None None None None

Act Effct Green (s) 20.0 200 380 390 19.0 620
Actuated g/C Ratio 0.22 022 043 043 021 069

v/c Ratio 097 095 099 057 122 042
Uniform Delay, d1 347 123 25.3 0.4 355 6.1

Delay 66.0 306 50.0 92 1142 129

LOS E C D A F B
Approach Delay 440 329 59.3
Approach LOS D C E
intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2: and 6:SETL, Start of Green

Natural Cycle: 100

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.22

Intersection Signal Delay: 44.0 Intersection LOS: D
Intersection Capacity Utilization 98.3% ICU Level of Service E

D:\My Documents\Damel\051008-GregoryCanyonRevisited\HCS\WNearTerm-WithProject-AM.sySynchro 5 Report
Page 1
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Lanes, Volumes, Timings NEAR TERM-WITH PROJ-PM

7: 1-15 Southbound & State Route 76 051008-Gregory Canyon
Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations 0 <1 1 0 0 0 0 1 1 1 1 4]
ideal Fiow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost Time (s) 4.0 40 40 40 40 40 40 40 4.0 40 40 4.0
Leading Detector (ft) 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Satd. Flow (prot) 0 1770 1583 0 0 o 0 1863 1583 1770 1863 0
Fit Permitted 0.950 0.950

Satd. Flow (perm) ¢ 1770 1583 0 0 0 0 1863 1583 1770 1863 0
Right Turm on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 235 303

Link Speed (mph) 30 30 30 30

Link Distance (ft) 443 610 882 1345

Travel Time (s) 10.1 139 20.0 30.6
Volume (vph) 400 ¢ 441 0 0 0 0 840 350 490 795 0
Adj. Fiow (vph) 41 0 464 0 0 0 0 884 365 500 811 0
Lane Group Flow (vph) 0 421 464 o 0 0 0O 884 365 500 811 1)
Turn Type Perm Perm Perm  Prot

Protected Phases 6 4 3 8
Permitted Phases 6 6 4

Detector Phases 6 6 6 4 4 3 8
Minimum Initial (s) 40 40 40 40 40 40 40
Minimum Split (s) 200 200 200 200 200 80 200

Total Split (s) 240 240 240 0.0 0.0 0.0 0.0 400 400 260 66.0 0.0
Total Split (%) 27% 27% 27% 0% 0% 0% 0% 44% 44% 29% 73% 0%
Yellow Time (s) 3.5 3.5 35 35 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Recall Mode Coord Coord Coord None None None None

Act Effct Green (S) 200 200 360 360 220 620
Actuated g/C Ratio 022 022 040 040 024 069

v/c Ratio 1.07 0.87 119 045 1.15 063
Uniform Delay, d1 350 16.2 27.0 29 340 7.7

Delay 899 258 1036 12.0 489 187

LOS F Cc F B D B
Approach Delay 56.2 76.8 30.2
Approach LOS E E C
intersection Summary

Area Type: Other

Cycie Length: 90

Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2: and 6:SETL, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.19

Intersection Signal Delay: 53.8 Intersection LOS: D
Intersection Capacity Utilization 107.6% ICU Level of Service F

D:\My Documents\Damell\051008—GregoryCanyonRevisited\HCS\NearTem1—WithProjec:t—PM.sySynchro 5 Report
Page 1
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Lanes, Volumes, Timings
4: 1-15 Northbound & State Route 76

NEAR TERM- WITH PROJ-AM
051008-Gregory Canyon

Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations 0 0 0 0] <1 1 1 1 0 0 1 1
ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost Time (s) 4.0 40 4.0 40 40 40 40 4.0 4.0 4.0 40 4.0
Leading Detector (ft) 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 o 0 0 0 0
Turning Speed (mph) 15 9 15 9 15 g 15 9
Satd. Flow (prot) 4] 0 0 0 1770 1583 1770 1863 0 0 1863 1583
Fit Permitted 0.950 0.850

Satd. Fiow (perm) 0 0 0 0 1770 1583 1770 1863 0 0 1863 1583
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 377 192
Link Speed (mph) 30 30 30 30

Link Distance (ft) 550 849 1345 698

Travel Time (s) 12.5 19.3 308 15.9
Volume (vph) 0 0 0 295 0 392 425 438 0 0 519 161
Adj. Flow (vph) 0 0 0 393 0 523 567 548 0 0 649 201
Lane Group Flow (vph) o 0 0 0 393 523 567 548 0 0 649 201
Tum Type Perm Perm  Prot Perm
Protected Phases 2 7 4 8
Permitted Phases 2 2 8
Detector Phases 2 2 2 7 4 8 8
Minimum Initial (s) 40 40 40 40 40 4.0 40
Minimum Spilit (s) 200 200 200 80 200 20.0 20.0
Total Split (s) 0.0 0.0 00 260 260 260 340 640 0.0 0.0 30.0 300
Total Split (%) 0% 0% 0% 29% 29% 29% 38% 71% 0% 0% 33% 33%
Yellow Time (s) 35 35 3.5 35 35 3.5 3.5
Ali-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode Coord Coord Coord None None None None
Act Effct Green (s) 221 221 289 599 26.0 26.0
Actuated g/C Ratio 025 025 033 067 029 0.29
v/c Ratio 0980 078 096 044 121 0.34
Uniform Delay, d1 329 81 295 71 32.0 1.0
Delay 505 113 255 135 121.1 46
LOS D B c B F A
Approach Delay 281 19.6 93.6
Approach LOS C B F
Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 22NWTL and 6:, Start of Green

Natural Cycle: 110

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.21

Intersection Signal Delay: 44.1 Intersection LOS: D

Intersection Capacity Utilization 97.3%

ICU Level of Service E

D:\My Documents\Damell\051 008-GregoryCanyonRevisiked\HCS\NearTerm-WithProject-AM.sysynchro 5 Report
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Lanes, Volumes, Timings
4: 1-15 Northbound & State Route 76

NEAR TERM-WITH PROJ-PM
051008-Gregory Canyon

Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations 0 0 0 0 <1 1 1 1 0 0 1 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1800 1900 1900 1900
Total Lost Time (S) 4.0 40 40 40 4.0 4.0 4.0 40 40 4.0 40 40
Leading Detector (ft) 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 1] 0 0
Turning Speed (mph) 15 9 15 9 15 9 15 9
Satd. Flow (prot) 0 o 0 0 1770 1583 1770 1863 0 0 1863 1583
Fit Permitted 0.950 0.950

Satd. Flow (perm) 0 4] 0 0 1770 1583 1770 1863 0 0 1863 1583
Right Tum on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 290 227
Link Speed (mph) 30 30 30 30

Link Distance (ft) 550 849 1345 698

Trave! Time (S) 12.5 193 306 15.9
Volume (vph) 0 0 0 579 0 543 663 592 0 0 922 329
Adj. Fiow (vph) 0 0 0 629 0 580 698 623 0 0 991 358
Lane Group Flow (vph) 0 0 o 0 629 590 698 623 0 0 99 358
Turn Type Perm Perm Prot Perm
Protected Phases 2 7 4 8
Permitted Phases 2 2 8
Detector Phases 2 2 2 7 4 8 8
Minimum Initial (S) 40 40 40 40 40 4.0 4.0
Minimum Spilit (s) 200 200 200 80 200 20.0 20.0
Total Spilit (s) 0.0 0.0 00 310 310 310 280 590 0.0 0.0 310 310
Total Split (%) 0% 0% 0% 34% 34% 34% 31% 66% 0% 0% 34% 34%
Yellow Time (s) 3.5 35 3.5 35 35 35 3.5
All-Red Time (s) 0.5 05 0.5 0.5 05 0.5 0.5
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode Coord Coord Coord None None None None
Act Effct Green (s) 270 270 240 550 270 27.0
Actuated g/C Ratio 0.30 030 027 061 0.30 0.30
v/c Ratio 118 087 148 055 177 0.56
Uniform Delay, d1 315 146 33.0 102 31.5 8.9
Delay 1141 223 1715 210 2427 9.9
LOS F Cc F C F A
Approach Delay 69.7 100.5 180.9
Approach LOS E F F

Intersection Summary

Area Type:
Cycle Length: 90

Actuated Cycle Length: 80

Other

Offset: 0 (0%), Referenced to phase 2:NWTL and 6:, Start of Green

Natural Cycle: 130

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.77

Intersection Signal Delay: 118.7
Intersection Capacity Utilization 135.7%

Intersection LOS: F
ICU Level of Service H
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HCSZUuU: Kamps and Kamp JUnctions Kelease 4.

Merge Analysis

Analyst: bh
Agency/Co.: Darnell
Date performed: 11/17/2005
Analysis time period: AM Peak

Freeway/Dir ot Travel:
Junction:
Jurisdiction:
Analysis rYear:
Description:

I-1% North/State

County SD/Caltrans

Near ‘term (with proj
051008 - Gregory Canyon

Freeway Lata

1T

I-15% Northkbound On—Ramp
Route 76

ect)

Type of analysis Merge

Numper of lanes in treeway 4

Free—flow speed on freeway 70.0 mph

Volume on freeway 4600 vph

on Kamp vata

Side of freeway Right

Numfer o lanes in ramp 1

Free—-flow speed on ramp 35.0 mph

Volume on ramp 586 vph

Length of tirst accel/decel lane 500 it

Length of second accel/decel lane ft
Adjacent Ramp Uata (1! one ex1sts)

Does adjacent ramp exist? No

volume on adjacent Ramp vph

Position of adjacent Ramp

Type of adjacent Ramp

pDistance to adjacent Kamp Tt

_ Conversion to pc/h Under Base Conditions

Junction Components Freeway Karnp Adjacent
Ramp
Volume, V (vph) 4600 586 vph
Peak—-hour tactor, PHE U.BU [V
Peak 15-min volume, v15 1278 183 v
Trucks and buses 10 10 %
Kecreational vehicles P 2 %
Terrain type: Level Level
Grade % % %
Length mi mi mi
Trucks and buses PCE, ET 1.9 1.5
Recreational vehicle PCE, ER 1.2 1.2
Heavy vehicle adjustment, tHV U.94y U949
Driver population factor, fF 1.00 1.00
Flow rate, vp 5387 686 poph
Estimation oI V1< Merge Areas
L = (Equation 25-2 or 25-3)
1)
P = 0.291 Using Equation 4
FM
v o= v (P ) = 1509 pc/h
12 F FM
Capacity Checks
Actual Maximumn LOS F?
v Gl /3 SouUy NO
FO
4 2255 4600 No
R1%
Level of Service Determination (if not F)
Density, D = 5.475 4+ 0.00734 v+ 0.0078 v - 0.00627 L = 19.6 pc/mi/in
R R 12 A

Level of service for ramp-freeway junction areas of influence B

G



RUSZUUU L

Ramps and Ramp Junctions Kelease 4.11

Merge Analysis

Analyst:

Agency/Co.:

Date performed:
Analysis time period:
Freeway/Dir of Travel:
Junction:
Jurisdiction:

oh

Darnell

11/17/2005%

F'M reak

1-15% Northbound On—-Ramp
I-15 North/State Route 76
County sb/Caltrans

Analysis Year:
Descriptieon:

Near Term {(with proj
051008 - Gregory Canyon

rreeway bata

ect)

Type of analysis Merge

Numper oI lanes in freeway 4

Free—-flow speed on freeway 70.0 mph

Volume on freeway 4600 vph
UI Ranp bata

Side of freeway Right

Numper o lanes in ramp 1

Free—flow speed on ramp 35.0 mph

Volume on ramp 992 vph

Length ot tirst accel/decel lane S0U it

Length of second accel/decel lane ft

Adracent Kamp bata (1L one exlsts)

Does adjacent ramp exist? No

voiume on adjacent Ramp vpn

Position of adjacent Ramp

Type of adjacent Ramp

plstance to aajacent Ramp s

Conversion to pc/h Under

RBase Conditions

o8

JUNCSTL1oN LompOnents L reeway ramp Adjacent
Ramp
Volume, V (vph) 4600 302 vph
Peak—-hour ractor, PHr ULy ULl
Peak 15-min volume, v15 1278 270 v
Trucks and buses 10 10 %
KRecreational venicles Z 2 %
Terrain type: Level Level
Grade % % %
Lengtn mi mi {8
Trucks and buses PCE, ET 1.5 1.5
Recreational vehicle PCE, ER 1.2 .2
Heavy venlcie adjustment, Ihv U.w4y U4y
Driver population factor, fF 1.00 1.00
Flow rate, vp 5387 1162 pcph
Estimation oL Vid Merge Areas
L = (Fquation 25-2 or 25-3)
%)
Po= 0.232 Using Ec¢uation 4
™
v = v (P }o= L4 pc/h
12 F FM
o Lapacity LNecks
Actual Maximum LOs F2
v 004y YoUu No
FO
v 2411 4600 No
Riz
Level of Service Determination (if not F)
Density, D = 5.475 + U.0U/34 v+ O.UQE Vv - U.ouoss L = .o pc/mi/ in
R R 12 A
Level of service for ramp-freeway junction areas of influence C



HUSZUU0: Ramps and Ramp Junctlons Retease 4.1t

viverge Analysis

Analyst: kbh
Agency/Co.: Darnell
Date performed: 11/17/2005

Analysis time period: AM
Freeway/Dir ot Travel: TI-15 Northbound Off

Junction: I-15 MNorth Off/State Route 76
Jurisdiction: County SD/Caltrans
Analysis Year: Near term (with project)

Description: 051008 - Gregory Canyon

rreeway vata

Type of analysis Diverge

Numper oI lanes 1n treeway 4

Free-flow speed on freeway 70.0 mph
Volume on freeway 4600 vph

UL Ramp Lata

Side of freeway Right

Numper of lanes 1in ramp 1

Free-Flow speed on ramp 35.0 mph
Volume on ramp €87 vph
Length of tirst accel/decel lane LU0 s
Length of second accel/decel lane ft

Adjacent Ramp Uata (1t one exists)

Does adjacent ramp exist? No

Volume on adjacent ramp vph

Position of adjacent ramp
Type of adjacent ramp
LUistance to adjacent ramp tt

Conversion to pc/h Under Base Conditions

Junction Components Freaway rarmp Adjacent
Ramp
Volume, V (vph) 4600 6587 vph
reak-hour tactor, FHt U.Bu [
Peak 15-min volume, v1h 1278 191 v
Trucks and buses z1 21 %
Recreational vehlicles U ¢} %
Terrain type: Level Level
Grade 0.00 % 0.00 % %
Lengtn UL oy mr U..Uy mi ml
Trucks and buses PCE, ET 1.5 1.5
Recreational vehicle PCE, ER 1.2 1.2
Heavy vehlcle adjustment, IHV V. 3Uo U.9uo
Driver population factor, fP 1.00 1.00
Flow rate, vp 5648 843 peph
kmstimation ol ViZ bLiverge Areas
L (Equation 25-8 or 25-9)
by
P = 0.436 Using Equation 8
FD
v v oo+ (v — v ) b o= 2938 pc/h
1z R F R FD
capacity Unecks
Actual Maximum LOS F?
v o=V nb4ay DoUu No
Fi F
v 2938 4400 No
1
v =V -V 4805 3600 Mo
FO F R
v B4 = ELEINIC] No
R
e bLevel oOf Service petermination (1f not b}
Density, D= 4.252 + 0.0086 v = 0.005 L = 25.0 po/mi/ln

K 12 3]

Level of service for ramp—freeway junction areas of influence C

G4



HUSZUUU: Kamps and Ramp

JUncCrions Keilease 4.1

viverge

Analyst:

Agency/Lo.:

Date performed:
Analysis time period:
Freeway/Dir o Travel:

bh
barnell
11/17/2005
PM
=15

Northbound Ottt

L

Analysis

Junction: I-1% North Qff/State Route 76
Jurisdiction: County SD/Caltrans
Analysis year: Near term (with project)
Description: 051008 - Gregory Canyon

Freewsy Lata

Type of analysis

Diverge

Numper of lanes 1n Lreeway 4

Free-flow speed on freeway 70.0 mph

Volume on freeway 4600 vph
OLL Ramp bata

Side of freeway Right

Numper of lanes 1n ramp i

Free-Flow speed on ramp 35.0 mph

Volume on ramp 1122 vph

Length orf tirst accel/decel lane HuU Tt

Length of second accel/decel lane ft

Adjacent Kamp bata (11 one exlsts)

Does adjacent ramp exist? No

volume on adjasent ramp vph

Position of adjacent ramp

Type of adjacent ramp

pistance to adjacent ramp It

Conversion to

pc/h Under Base Conditie

dunctrion Components Freeway ramg Adjacent
Ramy:
Volume, V {vph} 4600 vizh
reak-hour ractor, FHr
Peak 15%-min volume, v15 v
Trucks and busesz 21 %
Recreational vehicles U x5
Terrain type:
Grade % % %
Lengtn mi mi a8
Trucks and buses PCE, ET
Recreational vehicle PCE, ER 1.2
Heavy vehicle adjustment, tHY UL Yub
Driver population factor, fFP 1.00
Flow rate, vp 5648 poph
kLstimation ot Viz Diverge Areas
L = {Eguation 25-8 or
i)
P = 0.436 Using Egquation 8
FD
v = v + iv — v ) b = 374U pc/h
12 K F R FD
Lapacity Lheoks
Actual Max imum LOs F?
Vo=V Hody Bouu No
Fi F
v 3240 4400 No
1z
Vo= v - v 4270 9600 Mo
FO F 54
v 31 LU No
R
Level ot sService bDetermination (1f not t]
Density, D = 0.0086 v - 0.009 L = 27.6 po/mi/ln
K 1z u

Level of service for ramp-freeway

areas of influence C

G (o
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HLDZUUU D Kamps ana wamp JUNCT10MS Retrease 4.110

Merge ANalysls

Analyst: bh
Agency/Lo.: barnetl
Date performed: 11/17/2005
Analysis time period: AM Peak
Freeway/Ulr of lravel: 1-i5 jouthpound On-Kamp
Junction: 1-15 South/State Route 76
Jurisdiction: County SD/Caltrans
Analysls 1ear: Near term {(wltn project)
Description: 051008 - Gregory Canyon
_E reewdy i
Type of analysis Merge
Nurmper O ianes 1n Ireeway 4
Free-flow speed on freeway 70.0 mph
Volume on freeway 4500 vph
On Ramp bala
Side of freeway Right
Numper oI lanes 1n ramp 1
Free-flow speed on ramp 35.0 mph
Volume on ramp 824 vph
Length ot rirst accel/decel lane Huuy T
Length of second accel/decel lane £t

Adjacent xKamp pata (1I ohe exX1StsS)

Does adjacent ramp exist? No

volume on adjacent Ramp vEpn

Position of adjacent Ramp
Type of adjacent Ramp
pistance TO adjacent RKamp It

Conversion to pc/h Under Base Conditions

Juncrion Lomponents rreeway Hramp Adjacent
Ramp
Volume, V (vph) 4500 824 vph
reak—-nour ractor, bnr ULt ULy
Feak 15-min volume, v15 1250 229 v
Trucks and buses 10 10 %
Recrearional vehlcles Z z %
Terrain type: Level Level
Grade % % %
Lengtn my m1 mi
Trucks and buses PCE, ET 1.5 1.5
Recreational vehicle PCE, ER 1.2 1.2
Heavy venlcle adjustment, LHY U.ud [V ]
river population factor, fP 1.00 1.00
Flow rate, vp 5270 365 pcph
pSTimacion ol viZ Merge Areas
L. = {(Equation 25-2 or 25-3)
(19
P = 0.256 Using Equation 4
M
voo= v {r ) = 1352 pc/n
1z F FM
Lapacity Lhecks
Actual Max imum LOS F7?
v ©LoD IHUU NO
FO
v 2317 4600 No
Kiz
Level of Service Determination (if not F}
pensity, U = 5.4/5 + 0.UU/34 vV o+ D.ULIYE Y — ULOUZ L = 20 .0~ pc/mi/ln

K R 12 A
Level of service for ramp-freeway junction areas of influence

&)

B



HUbZUVL: Kamps and

Ramp JUNCt1ong Release 4.11

_ Merge Analysia

Analyst:

Agency/Lo.:

Date performed:
Analysis time period:

treeway/bir ot lTravel
Juncticns
Jurisdiction:
Analysils Year:
Description: 051008

bh

Larnell

11/17/2005

PM Peak

1=-1% Scuthbound On-=Ramp
I-15 South/State Route 76
County Sbh/Caltrans

Near Term (Witly proj=ct)
- Gregory Canyon

s reeway uvatia

Type of analysis Marge

Numlber O lanes 1n Ireeway 4

Free-flow speed on freeway 70.0 mph

Volume on freeway 4500 vph
UnN Kamp LATa

Side of freeway Right

Numper ©I ranes 1nh ramp 1

Free-flow speed on ramp 35.0 raph

Volume on ramp B840 vph

Length of tirst accel/decel lane LUt It

Length of second accel/decel lans ft

AQjacent Kamp Lata (11 One exists)

Does adjacent ramp exist? No

volume on aajacent Kamp vpn

Position of adjacent Ramp

Type of adjacent Ramp

ylistance TO adjacent ramp It

Conversion to pc/h Under Base Conditions
Junction Lomponents b resaway ranp
Ramips
Vvolume, V {vph) 4500 vph
reak-nour ractor, rCHr [S1V)
Peak 15-min volume, v15 1250 v
Trucks and buses 10 %
Kecreational venicies £ b
Terrain type: Level
Grade % % %
Length mi mi mi
Trucks and buses PCE, ET 1.5
Recreational vehicle PCE, ER 1.2
Heavy venlclie adjustment, IHY UL g Ry
Driver population factor, fF 1.00 1.00
Flow rate, vp 5270 84
- _ESTAMArion Ol Vis Merge Areas_
L = {Egquation Z5-2 or 25-3)
e
P = 0.254 Using Bguation 4
FM
voo= v (P ) o= LsaY pe/h
12 F M
Capacity Lhec
Actual Maximum LOS P2
v [T Souu NGO
FO
v 2322 4600 No
il
Level of Service Determination (if not F) }
Density, L = 5.4/5 + 0.u0/34 v+ UULUIME ¥ - 0.00es/ L = 20,04+ pc/mi/in
R R 12 A
Level of service for ramp~freeway junction areas of influence C

G v



HUDZUUU I Kamps ana Kamp

Juncrrons

Kelease 4,11

vliverge #“naLys

Analyst: bh
Agency/Lo.: varnelil
Date performed: 11/17/2005
Analysis time period: AM
rreeway/ulir or iravel: L=1% sSouthpound QL
Junction: 1-15 South Off/State Route 76
Jurisdiction: County SD/Caltrans
ANALYS1S 1ear: Near lerm (witn project)
Description: 001008 - Gregory Canyon
L reewady Uala
Type of analysis Diverge
Numper Ol ranes 1n Ireeway 4
Free-~flow speed on freeway 70.0 mph
Volume on freeway 4600 vph
UII Kamp parta
Side of freeway Right
Nurmper OI Lanes 1n ramp 1
Free-Flow speed on ramp 35.0 mph
Volume on ramp 806 vph
Lengtn oI [1rsf accel/decel lane HUU It
Length of second accel/decel lane fr
Adjacent ramp pata (11 one ex1sts)
Does adjacent ramp exist? No
volume on aajacent ramp vpn
Position of adjacent ramp
Type cof adjacent ramp
Listance TO agjacent ramp It

Conversion to

pc/h Under Base Conditions

JUNSTLon Lomponents rresway Rarng Aajacent
Ramp
Volume, V (vph) 4600 206 vph
reak-nour ractor, rHr [SR1Y) VIS
Peak 15-min volume, v1d 1278 224 v
Trucks and buses 4] ¢ %
recreacional venicies ¥ u
Terrain type: Level Level
Grade 0.00 % 0.00 % %
Le]’]qtn . Ly mi (v iv] mi my
Trucks and buses FCE, ET 1.5
Recreational vehicle FPCE, ER 1.2 1.2
neavy venlcle agdjustment, Inv Loyuy [ENsIeY)
Driver population factor, fP 1.00 1.00
Flow rate, vp 5111 896 poph
LST1mation O Vis vlverge Areas
L {Equation 25-8 or 25-9)
(V]
P = 0.436 Using Equation 8
FD
v = v 1+ (V- Vv ) r = iz po/n
12 R F R FD
Lapacliy Lhec
Actual Mazx imum LOZ F7?
v o= v Dild Jouu NO
Fi F
v 2734 4400 No
ic
v =v -V 4215 9600 No
FO F R
v gro AU NG
K
__Level oI Service ueterminatlon (1L not )
Density, D= 4.252 + 0.0086 v - 0.009 L = 23.3 po/mi/ln
K 1< L

Level of service for ramp-freeway junction areas of influence C

G132



Lo Z0U0 D Ramps ana famp

JUNCr1ions Kerease 4.10

vivaerge Andlysls

Analyst :
Agency/Lo.:
Date performed:
Analysis time period:
treeway/Lir oL lravel:
Junction:
Jurisdiction:
ANElysls 1ear:
Description:

bh

parnell

11/17/2005

PM

L—15 southbound OIL

I-15 South Of{f/State Route 76
County SD/Caltrans

Near lertn {wiith project)

051008 -~ Gregory Canyon

rreeway vata

Type of analysis Diverge

Numper O lanes 1n Ireeway 4

Free-flow speed on freeway 7C.0 mph

Volume on freeway 4600 vph
UL Ramp vara

Side of freeway Right

NMumper oI lanes 1n ramp 1

Free-Flow speed on ramp 35.0 mph

Volume on ramp 841 vph

Length of I1rst accel/decel lane SO0 g

Length of second accel/decel lane ft

adlacent rRamp vata (11 Oone exists)

Does adjacent ramp exist? Mo

volume on aajacent ramp vpn

Position of adjacent ramp

Type of adjacent ramp

pistance to aajacent ramp It

Conversion to po/h

Under Base

Conditions

JUNCT10Nn womponents rreeway RETel nr
Ramp
Volume, V (vph) 4600 841 vish
reak-nour ractor, rHr UL U (V=T
Peak 15-min volume, v15 1278 234 v
Trucks and buses 0 O %
rRecrearional venicies U U
Terrain type: Level Level
Grade .00 % 0.00 % %
Lengtn [VRvY mi U.UU m1 nmt
Trucks and buses PCE, ET 1.5 1.5
Recreational vehicle PCE, ER 1.2 1.2
Heavy venicie aajustment, IRV 1.0y Laugy
Driver population factor, tP 1.00 1.00
Flow rate, vp 5111 934 pcph
mSTimation O Vi ulverge Areas
L = (Equation 25-8 or 25-9)
]
P o= 0.436 Using Equation 8
FD
v =wv o+ v - v ) F = ZId2 pc/n
12 R F R FD
Lapaclry LnNecks
Actual Maximum LOsS F72
v o= v D11l ELIOY NO
Fi F
v 2755 4400 No
14
v =V - v 4177 9600 No
FO F R
v 354 UMY NO
R
Level Of bervice peterminatlon (1T not )
Density, D = 4.252 + 0.0086 v =~ 0.009 L = 23.4 pc/mi/ln

K

12

19

Level of service for ramp-freeway junction areas of influence C

G 1



| APPENDIX H
Year 2030 (No Project) Worksheets






Lanes, Volumes, Timings

2030-NO PROJECT-AM
© 051008-Gregory Canyon

10: Highway 395 & State Route 76

SEL

NET -

Cycle Length: 90
Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2:NWTL, Start of Green

Natural Cycle: 110

Cantrol Type: Actuated- Coordmated

Maximum v/c Ratio: 1.10
Intersection Signal Delay: 58.3

intersection Capacity Utilization 97.0% -

“Intersection LOS: E

ICU Level of Service E

Lane Group. SET SER NWL. NWT NWR NEL NER SWL SWT SWR
Lane Configurations. 0 <t> 0 - 0 . <1 1 1 2> 0 1 2 1
Ideal Flow (vphpl) 1800 1800 1900 1900 1900 1900 1900 1900 1900 1900 1800 1900
Total Lost Time (s) 40 40 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Leading Detector (ft) 50 50 50 50 50 50 50 -50 50 50
Trailing Detector (ft) 0 0 o 0 0 - .0 0 ‘ .0 0 0
Turning Speed (mph) . 15 g 15 .9 15 8 - 15 : 9.
Satd. Flow (prot) 0 1772 0. 0 1824 1583 1770 3504 "0 1770 3539 1583
Flt Permitted - . . 0.866. . L 0979 0.950 0.950
Satd. Flow.(perm) e 1772 - 0 0 1824 1583 1770 3504 0 1770 - 3539 1583
Right Turn on' Red ' . Yes. Yes Yes Yes
Satd. Fiow (RTOR) 7 103 8 : 143
Link Speed (mph)- 30 30 30 --30
Link Distance (ft) 556. 748 915 882
Travel Time (s) 1286 - : 17.0 20.8 20.0
Volume (vph) 402 108 62 116- 156 95 44 886 - 63 74 747 132
Adj. Flow (vph) 437 117 67 1260 170 103 48 963 - 68 80 812 143
Lane Group Flow (vph) - 0 621 ~ 0 - 0 296 103 48 1031 0 80 812 143
Turn Type Split- Split - Perm  Prot Prot Over
Protected Phases - 6 8 -2 2 ' 7 4 3 8 8
Permitted Phases - ' 2
Detector-Phases & ) 2 2 2 7 4 3 8 6
Minimum Initial (s) 40 40 40. 40 40 40 40 40 40 40
-~ Minimum Split (s) 20.0 200 200 200 20.0 8.0 200 - 8.0 200 200
Total Split (s} ‘ 330 330 . 00 210 210 210 8.0 280 " 00 8.0 280 330
Total Split (%) 37% 37% 0% 23% 23% 23% 9% 31% 0% 9% 31% 37%
Yellow Time (s) 35 35 35 35 35 35 35 . 35" 35 3.5
Alli-Red Time'(s) - 05 05 05. 05 05 05 05 .05 05 05
Lead/Lag . ' Lead Lag Lead Lag
Lead-Lag Optimize? , Yes Yes Yes . Yes
Recall Mode None - None Coord Coord Coord None None None None None
Act Effct Green (s) - 29.0 " 17.0 17.0 40 240 40 256 29.0
Actuated g/C Ratio 0.32 019 019 0.04 0.27 0.04 028 0.32
v/c Ratio 1.08 0.86 0627 0.61 110 1.01 081 0.24
Uniform Delay, d1- . 30.1 36.1 0.0 430 323 430 289. 0.0
Delay ' 816 493 70 595 836 88.3 243 8.9
LOS . 'F D A E F "~ F c A
Approach Detay 81.6 38.4 - B25 _ 26.8
Approach LOS F D F - C
Intersection Summary
Area Type: Other

D:Wy Documen{s\DamelI-\051 008-GregéryCan“yon_Revisited\HCS\2030;NoProject-AM'.sy6
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Lanes, Volumes, Tlmmgs ’ o 2030-NO PROJECT-PM

10: Highway 395 & State Route 76 , ‘ _ ~~ 051008-Gregory Canyon
Lane Group SEL - SET SER _NWL NWT NWR NEL NET NER SWL SWT SWR.
Lane Configurations 0 <1> 0 o <t -1 1 2> 0 1 2 1
ideal Flow (vphpl) 1900 1900 ‘1900 1900 1900 1900 1900 1900 - 1900 1900 1800 1900
Total Lost Time (s) 40 40 4.0 40 40 A0 40.. 40 40 40 40 4.0
|eading Detector (fH) 50 - 50 ~ . 50 50 50. .50 50 50 50 50
Trailing Detector (it) o .0 0 D 0 0 0 0 0 0
Turning Speed (mph) 15 _ g 15 - g 15 g 15 9
Satd. Fiow (prot) - o 1763 ~ 0 0- 1829 1583 1770 3500 0 1770 3539 1583
Fit Permitted - - 0.969 0.882 0.850 0850

~ Satd. Flow (perm)” 0 1763 o 0 1829 1583 1770 3500 - 0 1770 3539 1583
Right Tum on Red : Yes ‘ Yes ‘ -7 Yes Yes
Satd. Flow (RTOR) .. 11 S 52 9 ' . 334
Link Speed (mph) © . .30 ' ; - 30 30 S 30 .
Link Distance (ft) o 556 . . 748 815 | .. 882
Travel Time (s) 12.6 . 17.0, , 20.8- - 20.0
Volume (vph) 315 93 3% 77 1A 48 g4 1061 81 - 67 997 307
Adj. Fiow (vph) - 342 101t 90 84 142 52~ 81 1153 88 73 1084 334
Lane Group Flow {vph) 0 533 0 0 226 52 91 1241 0 73 1084 - 334
Turn Type’ . split . Spliit - Perm Prot . - Prot Over
Protected Phases. -6, 6 .2 2 T 4 3 8 5]
Permitted Phases _ 2 '
Detector Phases ) & 2 2 2 7 4 .3 .8 &
Minimum Initial (s) 40 40 40 40 40 40 40 _ 40 4.0 4.0
Minimum Split (s). 200 200 200 200 200 8.0 200 80 200 200
Total Split (s) 290 .290 00 200 200 200 9.0 .. 33.0 00 80 320 290
Total Split.{%) | 32% 32% 0% 22% - 22% 22% 10% 37%- 0% 9% 36% 32%
Yeliow Time (s) '35 35 - = 35 35 35. 35 35 35 35 - 35
All-Red Time (s} =~ . 05 = 0.5 05 05 05 05 0.5 0.5 0.5 . 0.5

. Lead/Lag ‘ Lead Lag - lead Lag '
Lead-Lag Optimize? o : . Yes Yes Yes .Yes
Recall Mode : None None "Coord Coord Coord None None None None None
Act Effct Green (s) 25.0 16.0 160 50 29.0° - 40 280 250
Actuated g/C Ratio . 0.28 . 0.18 0.18 006 032 . 0.04 031 028
v/c Ratio ' 1.07 0.70 - 016 093 1.09 . 0.82 098 0.49
Uniform Delay, d1 31.8 347 00 423 303 428 308 0.0
Delay - . - 830 38.1 97 1028 792 485 29.0 43
LOS : F : D A F E . - D C A
Approach Delay ~ 83.0 . 32.8. 80.8 24.4
Approach LOS - F : C F C
Intersection Summary
Area Type: - Other

Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NWTL, Start of Green
Natural Cycle: 100 .
Control Type: Actuated- Coordmated
Maximum v/c Ratio: 1.09 : : _
Intersection Signal Delay: 54.3 o Intersection LOS: D
lnterseotlon Capacity Utilization 93.8% : ICU Level of Service E
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Lanes, Volumes Timmgs : 2030-NO PROJECT-AM

7. 1-15 Southbound & Stafe Route 76 _ : 051008-Gregory Canyon
Lane Group _SEL _SET 'SER NWL. NWT NWR NEL NET NER SWL SWT  SWR
Lane Configurations o <1 .1 0 -0 -0 o. 1 1.1 1 0
JIdeal Flow (vphpl) 1900 1800 ~1900 1900 1900 1900 1900 1900 1900 1900 1800 1800
Total Lost Time ()" - 40 40 40 40 40 40 40 . 40 40 40 40 4.0
Leading Detector (ff) 50 50 - 50 ' ' - 50 50 50. 50 '
Trailing Detector (ft) 0. 0 o , 0 0 . 0 0
Tuming Speed (mph) 15 . 9 15 - .8 15 -9 - 15 g
Satd. Flow (prot) - 0 1770 1583 ) "0 0 0 1883 1583 1770 1863 0 -
Flt Permitted " 0.950 : : S 0.950 '
Satd. Flow (perm) - . 0 1770 1583 - O - 0 ] 0 1863 1583 1770 1863 . 0
Right Tum on Red. " Yes . " Yes ‘ - Yes . Yes
Satd. Flow (RTOR) _ - 307 . 487
Link Speed (mph) .- ' 30 T30 : 30 , .30
Link Distance (ft) S .- 4430 A 610 882 1345
Travel Time (s) - o101 o 1389 . 200 . © 308
\olume (vph) . 4200 0 657 0- 0 0 -0 -978 601 ~321 495 0
Adj. Flow (vph) - 525 0 821 0 0 0 . 0 1222 751 401 619 0
Lane Group Flow (vph) = 0 525 . 821" - 0O o 0. 0 {222 751 401 818 0O
Tum Type Perm Perm : . Pemn  Prot
Protected Phases I 4 3. 8.
Permitted Phases 6 T8 4 ‘
Detector Phases -6 8 6 ‘ _ : 4 4 3 8
Minimum Initial (s) 4.0 40 490 . . 4.0 4.0 4.0 4.0
‘Minimum Split (s) 200 200 200 @ 20,0 200 88 200
Total Split (s) ' 28.0 29.0 290 00 0.0 0.0 0.0 440 440 170 61.0 0.0
Total Split (%) - 32% 32% 32% 0% 0% 0% 0% 49% 4%% 19% .68% 0%
Yellow Time (s) . 35 35 35 : . 35 35 35 35 ’
All-Red Time (s) 0.5 0.5 05 : ‘ 0.5 05 05 05
Lead/Lag _ , tag Lag Lead
Lead-Lag Optimize? - . ' -Yes Yes Yes
Recall Mode o Coord Coord Coord ' ' : : None None None None
Act Effct Green (s) " 250 250 - 40,0 400 13.0 57.0
Actuated g/C Ratio i 0.28 028 . 044 044 014 063
v/ Ratio 1.07 1.24 : C 1.48 0.77 -"1.57 - 0.52
Uniform Delay, d1 : 325 174 25.0 6.4 385 9.1
Delay : 83.0 121.2 - 187.7 155 1889 195
~LOS , F F . » : F B F B
Approach Delay : 106.3". . 1222 86.1
Approach 1L.OS ’ F . SR - . - F , F
Intersection Summary ' . '
Area Type: Gther

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2: and 6:SETL, Start of Green

Natural Cycle: 130

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.57 : L

Intersection Signal Delay: 108.8 © - : . Intersection LOS: F
Intersection Capacity Utilization 125.7% ICU Level of Service H
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Lanes, Volumes, Timings | R 2030-NO PROJECT-PM

7. 1-15 Southbound & State Route 76 . 051008-Gregory Canyon
Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations 0 <1 1 0 -0 0 - O 11 R & 0
Ideal Flow (vphp}) -1900 1900 1900 1900 1900 1900 - 1800 1900 -1900 1900 1900 - 1900
Total Lost Time(s) -~ 4.0 4.0 40 40 4.0 40 40 40 40 40 40 -40
Leading Detector (ft) 50 50 50. . - . -50- B0 50 - 50
Trailing Detector (ft) 0 0 -0 o o .0 0 o
Turning Speed (mph) = 15 9 15 9 15 e] 15 , 9
Satd. Flow (prot) 0 1770 .1583 0 g 0 - "0 1863 1583 1770 1863 0
Fit Permitted _ ~ 0.950 : R . 0.950 o
Satd. Flow (perm) 0 1770 1583 0 0 -0 -0 1863 1583 1770 1863 0
Right Turn.on Red’ Yes Yes =~ Yes - - Yes
Satd. Flow (RTOR) 108 . : . - 282 :

Link Speed {mph} 30 - 30 - 30 - 30

Link Distance (ft) ’ . 443 . . 610 _ : 882 o 1345

Travel Time (s) 104 139 . 20.0 30.6
Volume (vph) : 457 0 585 0 G 0 - c 1266 . 451 454 . 1035 0
Adj. Flow (vph) ' 497 0 636 0 0 0 0 1376 490 493 1125 0
Lane Group Flow. {vph) 0 . 497 636 0 0 0 0 1376 490 483 1125 0
Turn Type Perm -~ Permm Co  Perm Prot '
Protected Phases . . B o S 4 3 ‘8
Permitted Phases . 6 8 : _ , 4 o
Detector Phases : 6 6 6 4. 4 3 . 8-
Minimum Initial (s) 40 4.0 4.0 4.0 4.0 4.0. 4.0
Minimum Split (s) 20.0 20.0 20.0 . 200 200 80. 200 -
Total Split (s) 280 280 280 00 00 0.0 00 440 ‘440 180 620 0.0
Total Split (%) 31% - 31% 31% - 0% 0% . 0% 0%  49% 49% 20% 6%% O%
Yetiow Time (s) 35 3.5 3.5 3.5 3.5 35 35
All-Red Time () 05 05 0.5 _ 05 - 05 05 0.5
Lead/Lag : lag Lag Lead

Lead-Lag Optimize? : : ' : " Yes Yes Yes

Recall Made Coord Coord Coord - None None . None None

Act Effct Green (s) 240 240 : 400 400 140 58.0
Actuated g/C Ratio ' -0.27° 0.27 , 0.44 044 016 0864

v/c Ratio™ 1.05 1.27 1866 057 179 0.94
Uniform Delay, d1 ) 33.0 259 _ . 250 70 38.0 143
Delay . 806 138.0 2224 - 138 1615 3086

tos . F F - F B F C
Approach Delay 111.7 - 1677 . .70.5
Approach LOS - F : - F ' - E
Intersection Summary ' '

Area Type: : Other

Cycle Length: 80

Actuated Cycle Length 90 ,

Offset: 0.(0%), Referenced to phase 2: and 6: SETL Start. of Green

Natural Cycle: 100

_Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.79 _
Intersection Signal Delay: 119.9 . - " Intersection LOS: F
Intersection Capacity Utilization 137.3% ICU Level of Service H
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Lanes, Volumes, Timings 2030-NO PROJECT-AM -

4:1-15 Northbound & State Route 76 ‘ . 051008-Gregory Canyon
Lane Group SEL SET SER NWL NWT NWR. NEL NET NER. SWL SWT SWR
Lane Configurations 0 0 . 0 0 <t 1 1 1 0 0 1 1
Ideal Flow (vphpl) . 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost Time (s) 40 4.0 4.0 40 40 .40 40 40 40 4.0 40 40
‘Leading Detector (ft) - S 50 5¢ 50 50 50 . 2 50. 50
Trailing Detector (i) _ ' _ 0 0. 90 0 0 - 0- .0
Turning Speed (mph) . 15 9 15 g 15 . 9 - 15 ~ 9
Satd. Flow {prot) 0 . 0 o] 0 1770 1583 1770 1863 0 0 1863 1583
Fit Permitted : T 0.950 .. 0.850 o '

Satd. Flow (perm) -0 0 0 .0 1770 1583. 1770 1863 ~ 0 0 1863 1583
Right Tum on Red Yes - - Yes - Yes ‘ Yes
Satd. Flow (RTOR) - T o . 250 : 223
Link Speed (mph) T30 30 .30 .30 - -
Link Distance (ft) .. 550 - . 849 _ 1345 ‘ © 698 -
Travel Time (s) . 125 S0193 306 2 15.9
Volume (vph). 0 0 ‘0 389 . 0 460 569 - 594 o 0 554 197
Adj. Flow (vph) 0 0] 0 519 .0 613 759 742 0 0 692 246
Lane Group Flow (vph) 0 o .0 0 519 613 750 742 0 0 692 2486
Tum Type _ Perm Perm  Prot _Perm
Protected Phases , 2 7 4 8
Permitted Phases’ o 2 2 : ' : -8
Detector Phases " : : 2. 2 2 -7 4 8 8
Minimum Initial (s) : : 40 40 40 40 40 40 40
Minimum Split (s) ~ 20,0 200 20.0 8.0 200 o 20.0 - 20.0
Total Split (s)’ 0.0 0.0 00 270 270 270 320 630 0.0 0.0 -31.0 ‘310
Total Split (%) 0% = 0% 0% 30% 30% 30% 36% 70% 0% 0%  34% 34%
Yellow Time (s) = . ' 3.5 3.5 35- 35 35 - 3.5 3.5
All-Red Time (s) ' 05" 05 05 05 0.5 0.5 0.5
Lead/Lag . . ’ Lead ’ Lag lLag
Lead-Lag Qptimize? . ‘ Yes ' . ‘Yes  Yes
Recall Mode . Coord Coord Coord None' None None None
Act Effct Green (s) 23.0 230 280 590 270 27.0
Actuated g/C Ratio . , 026 026 031 0866 0.30 0.30-
v/c Ratio _ . 115 1.04 138 0.61 124 0.39
Uniform Delay, d1 . . 335 193 310 8.9 31.5 2.1
Delay o ! _ 106.6 606 1060 16.8 130.0 49
LOS o : B E F B - F A
Approach Delay 81.7 61.9 o 972
Approach LOS - __— F E : F

- Intersection Summary '
AreaType; = - Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 0 (0%), Referenced to phase 2: NWTL and 6:, Start of Green

Natural Cycle: 100

Control Type: Actuated- Coordmated

Maximum v/c Ratio: 1.38 .

Intersection Signal Delay: 77.5 Intersection LOS: E
Intersection Capacity Utilization 117. 2% ICU Level of Service G
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Lanes, Volumes Timings

4- 115 Northbound & State Route 76

2030-NO PROJECT-PM
051008-Gregory Canyon

NWL

NWR

NET

" Cycle Length: 90
Actuated Cyele Length: 90

Offset: 0 (0%), Referenced to phase 2:NWTL and &:, Start of Green

Natural Cycle: 100

Control Type: Actuated-Coordmated

Maximum v/c Ratio: 2:39

Lane Group SEL - SET SER. NWT ‘NEL NER SWL SWT SWR
Lane Configurations 0 Q 0 0. <t .1 i1 0 0o 1 1
ideal Flow (vphpl) 4900 1900 1900 1900 - 1800 1900 1600 1900 .1900. 1800 1900 1800
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 40 40 - 40 4.0 40 4.0 4.0
Leading Detector (ft)- . ’ 50 50 50 50 50 50 50
Trailing Detector (f) 0 0 -0 0 0 : 0 0
- Turning Speed (mph). - 15 9 15 9 15 g9 15 - 9
Satd. Flow (prot) .. 0 .0 o -0 1770 1583 1770 1863 0 0 1863 1583
Flt Permitted | . 0.850 = - 0950 A ' :
Satd. Flow (perm)- 0 0 0 0. 1770 1583 1770 1863 .0 0 1883 1583
Right Turn on Red Yes " Yes ' Yes Yes
Satd. Flow (RTOR) ’ : 261 246
Link Speed (mph) 30 30 30 30.
tink Distance (ft) 550 " 849 1345 698
Travel Time (s} 12.5 19.3 . 3086 15.9 .
Volume {vph) : 0 0 0 769 0 547 891 638 0 0 1139- 413
Adj. Flow {(vph) 0 0 0 836 0 ‘595 - 938 672 O 0 1225 - 449
Lane Group Flow {vph) 0 0 0 0 836 595 938 672 -0 0 1225 449
Turn Type ' Perm Perm  Prot Perm
Protected Phases. .2 - 7 4 8
-Permitted Phases 2 2 8
Detector Phases 2 2 2 7 4 8 8
Minimum Initial (s) 40 40 . 40 40 40 40 4.0
Minimum Split (s) 20,00 200 200 80 200 200 200
Total Split (s) 0.0 00 00 310 310 310 240 590 0.0 0.0 350 350
Total Split (%) 0% 0% 0% 34% 34% 34% 27% 66% 0% . 0% 239% 39%
Yetlow Time (s) . ' 35 35 35 35 35 ‘ 35 35
All-Red Time (s) 05 05 .05 05 05 05 05
{ead/Lag  Lead ‘ lag lag
| ead-Lag Optimize? Yes ~ Yes  Yes
Recall Mode Coord Coord Coord None None None None
Act Effct Green () 27.0 270 200 550 31.0 310
.. Actuated g/C Ratio 0.30 030 022 0861 0.34 0.34
v/c Ratio 157 0.90 239 058 1.91  0.64
Uniform Delay, d1 " 315 165 350 106 295 103
Delay - 2094 281 2416 198 260.5 11.0
LOS F c F- B F B
Approach Delay 134.0 148.0 193.6
Approach LOS F “F - F
Intersection Summary
Area Type: Other

_Intersection LOS:. F
" |CU Level of Service H

intersection Signal Delay: 180. 3
Intersection Capacity Utilization 172.7%
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Merge Analysis

Analyst: bh

Agency/Co. : Darnell

Date performed: 11/17/2005

Analysis time period: BM Peak

Freeway/Dir of Travel: I-15 Northbound On-Ramp
Junction: I-15 North/State Route 76
Jurisdiction: County SD/Caltrans
Analysis Year: 2030 - No Project

Description: 051008 - Gregory Canyon

Freeway Data

Type of analysis : i Merge

Number of lanes in freeway 4

Free-flow speed on freeway 70.0 mph
Volume on freeway 4600 . vph

On Ramp Data

Side of freeway Right

Number of lanes in ramp 1 )

- Free—-flow speed on ramp . 35.0 mph
Volume on ramp 766 vph
Length of first accel/decel lane 500 ft
Length of second accel/decel lane . ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? . No

Volume on adjacent Ramp vph
Position of adjacent Ramp

Type of adjacent Ramp

Distance to adjacent Ramp ft

Conversion to pc/h Under Base Conditions

Junction Components Freeway ~  Ramp Adjacent
. Ramp
Volume, V (vph) 4600 766 vph
Peak-hour factor, PHF 0.30 0.30
Peak 15-min volume, v15 1278 213 . v
Trucks and buses ) 10 10 %
Recreational vehicles ) 2 2 %
Terrain type:. . Level Level,
Grade ’ % % %
Length mi ' mi mi
Trucks and buses PCE, ET 1.5 1.5
Recreational wvehicle PCE, ER 1.2 1.2
‘Heavy vehicle adjustment, fHV 0.9489 0.949
‘Driver population factor, £P 1.00 1.00
Flow rate, vp 5387 897 pcph

Estimation of V12 Merge Areas

L = (Equation 25-2 or 25-3)
EQ, .

P = 0.2865 Using Equation 4

" FM

v =v (P ) = 1427 pc/h

12 F FM

Capacity Checks

. Actual Maximum LOS F?
v, 6284 - 9600 No
FO
v ' 2324 4600 - No
R12 -
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v~ 0,00627 L = 20.1 pc/mi/ln

R R 12 A
Level of service for ramp-freeway junction areas of influence C

7



Merge BAnalysis

Analyst: bh
Agency/Co.: Darnell
Date performed: 11/17/2005

Analysis time period: PM Peak
Freeway/Dir of Travel: I-15 Northbound On-Ramp

Junction: I-15 North/State Route 76
Jurisdiction: County SD/Caltrans
Analysis Year: 2030 - No Project

Description: 051008 - Gregory Canyon

Freeway Data

Type of analysis Merge

Number of lanes in freeway 4

Free-flow speed.on freeway 70.0 mph
Volume on freeway 4600 vph

On Ramp Datd

Side of freeway Right

Number of lanes in ramp 1

Free-flow speed on ramp 35.0 mph
Volume on ramp 1304 vph
Length of first accel/decel lane 500 £t
Length of second accel/decel lane . ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? No

Volume on adjacent Ramp vph
Position of adjacent Ramp

Type of adjacent Ramp

Distance to adjacent Ramp . ft

' Conversion to pc/h Under Base Conditions

Junction Components Freeway Rarp Adjacent
Ramp '
Volume, V (vph) 4600 1304 vph
Peak-hour factor, PHF 0.50 0.90 .
Peak 15-min volume, v15 . 1278 362 . . v
Trucks and buses 10 © 10 %
Recreational vehicles . 2 2 %
Terrain type: : Level Level
Grade % $ %
Length mi mi ni
Trucks and buses PCE, ET 1.5 1.5
Recreational vehicle PCE, ER 1.2 i.2 w
Heavy vehicle adjustment, £HV 0.949 0.949 -
Driver population factox, fP 1.00 1.00
Flow rate, vp 5387 1527 pcph

Estimation of V12 Merge Areas

L = ’ (Equation 25-2 or 25-3)
EQ -

P = 0.186 Using Equation 4

.1

v =v (P ) = 1003 pc/h

12 F FM

Capacity Checks

Actual Maximum LOS E?
v C - 6914 . 9600 No
. FO ]
v . 2530 . 4600 No
R12
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078. v - 0.00627L = 21.4 pc/mi/ln

R R 12 A
Level of service for ramp-freeway junction areas of influence C

1%



Merge Analysis

Analyst: bh
Agency/Co.: Darnell
Date performed: 11/17/2005

Analysis time period: AM Peak
Freeway/Dir of Travel: I-15 Southbound On~Ramp

Junction: I-15 South/State Route 76
Jurisdiction: County SD/Caltrans
© Analysis Year: 2030 - No Project

Description: 051008 - Gregory Canyon

Freeway Data

Type of analysis Merge

Number of lanes in freeway . 4

‘Free~Ilow speed on freeway ' 70,0 mph
Volume on freeway 4500 vph

On Ramp Data

Side of freeway ) Right

Number of lanes in ramp 1.

Free-flow speed on ramp 35.0 mph
Volume on ramp 922 vph
Length of first accel/decel lane 500 ft

Length of second accel/decel lane ft

Adjacent Ramp Data {if one exists)

Does adjacent ramp exist? No

Volume on adjacent Ramp vph
Position of adjacent Ramp

Type of adjacent Ramp

Distance to adjacent Ramp . ft

Conversion to pc/h Under Base Conditiomns

Junction Components Freeway Ramp Adjacent
. Ramp
Volume, V (vph) 4500 922 vph
Peak-hour factor, PHF 0.90 0.90
Peak 15-min volume, vl5 1250 256 ) v
Trucks and buses 10 . 10 %
Recreational vehicles 2 2 ]
Terrain type: ) Level Level
Grade % 1) %
Length ’ ’ mi mi mi
Trucks and buses PCE, ET 1.5 1.5
Recreational vehicle PCE, ER 1.2 1.2
Heavy vehicle adjustment, fHV 0.943 0.949
Driver population factor, fP 1.00 1.00

Flow rate, vp 5270 1080 ) pcph

Estimation of V12 Merge Areas

L = (Equation 25-2 or 25-3)
EQ :
P = 0.242 Using Equation 4
™M
v =v (P ) = 1276 pc/h
12 F M

Capacity Checks

Actual Maximum ) 10os F?
v 6350 9600 .© No
FO ’
v 2356 4600 No
R12 :
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 20.2 pe/mi/ln

R R 12 A
Level of service for ramp~freeway junction areas of influence C

il



Analyst: bh
Agency/Co.: Darnell
Date performed: 11/17/2005
Analysis time period: PM Peak

Freeway/Dir of Travel:

Merge Analysis

Junction:

Jurisdiction: County SD/Caltrans
Analysis Yeax: 2030 - No Project
Description: 051008 - Gregory Canyon

Type of analysis

Number of lanes in freeway
.Free—flow speed on freeway
Volume on freeway

On Ramp Data

Side of freeway

Number of lanes in ramp
Free-flow speed on ramp
Volume on ramp )
Length of first accel/decel lane
Length of second accel/decel lane

Does adjacent ramp exist?
Volume on adjacent Ramp
Position of adjacent Ramp
Type of adjacent Ramp
Distance to adjacent Ramp

Freeway Data

I1-15 Southbound'On—Ramp
I-15 South/State Route 76

Merge

Adjacent Ramp Data (if one exists)

4
70.0 mph
4500 vph
Right
1
35.0 mph
905 vph
500 ft
£t
No
vph .
ft

Conversion to pc/h Under Base Conditions

Junction Components Freeway Ramp Adjacent
. . Ramp
Volume, V (vph) 4500 - 905 : vph
Peak—-hour factor, PHF 0.90 0.90
Peak 15-min volume, vl15 1250 251 v
Trucks and buses 10 10 %
Recreational vehicles 2 2 %
Terrain type: Level ‘Level
Grade % % %
Length mi mi rai
Trucks and buses PCE, ET 1.5 1.5
Recreational vehicle PCE, ER 1.2 1.2 .
Heavy vehicle adjustment, fHV 0.949% 0.949 .
Driver population factoxr, fP 1.00 1.00
Flow rate, vp ' 5270 1060 pcph
ﬁstimation of V12 Merge Areas
L = (Equation 25-2 or 25-3)
EQ :
P = 0.245 Using Equation 4
m .
v =v (P ) = 1289 pc/h
12 F FM
Capacity Checks
Actual Maximom LOS F?
v 6330 5600 No . -
- Fo . .
v 2348 4600 No
R12
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v~ 0.00627 L = 20.2 pc/mi/ln
R R 12 A

Level of service for ramp-freeway junction areas of influence C

filo



Diverge Analysis

Analyst:
Agency/Co.:
Date performed:

‘bh
Darnell
11/17/2005

Analysis. time period: AM
Freeway/Dir of Travel: I-15 Northbound Off

Junction:
Jurisdiction:
Analysis Year:

I-15 North Off/State Route 76
County SD/Caltrans .
2030 - No Project

Description: 051008 - Gregory Canyon

'Freewéy bData

Type of analysis bBiverge

Number of lanes in freeway 4

Free—flow speed on freeway 70.0 mph
Volume on freeway - 4600 vph

Off Ramp Data

Side of freeway Right

Number of lanes in ramp 1. .
Free-Flow speed on ramp 35.0 mph
Volume on ramp 848 vph
Length of first accel/decel lane 500 £t
Length of second accel/decel lane £t

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? . No

Volume on adjacent ramp vph
Position of adjacent ramp

Type of adjacent ramp

Distance to adjacent ramp ft

Conversion to pc/h Under Base Conditions

Junction Components Freeway Ramp Adjacent
Ramp
Volume, V (vph) 4600 848 vph
Peak-hour factor, PHF 0.90 0.80
Peak 15-min volume, v15 1278 2386 v
Trucks and buses 10 10 3
Recreational vehicles 0 0 %
Terrain type: Level Level
Grade 0.00 % ¢.00 % %
Length 0.00 mi 0.00 mi mi
Tricks and buses PCE, ET 1.5 . 1.5
Recreational wvehicle PCE, ER 1.2 1.2
Heavy vehicle adjustment, £HV 0.952 0.952
Driver population factor, £P 1.00 1.00 .
Flow rate, vp 5367 989 pcph
Estimation of V12 Diverge Areas
L = (Equation 25-8 or 25-9)
EQ :
P = 0.436 Using. Equation 8
FD
v =v + (v-v )P = 2898  pc/h
12 R F R FD )
Capacity Checks
. Actual . Maximum LOS F?
v =V 5367 ~ 9600 : No
Fi ~ F .
v 2898 - ’ 4400 No
12 '
vV =V ~V 4378 9600 No
FO F R ,
v 989 2000. No
R .
Level of Service Determination (if not F)
Density, D =4.252 + 0.0086 v - 0.009 L = 24.7 pc/mi/ln

Level of service for ramp-freeway junction areas of influence C

R 12 D

X



Diverge Analysis

Analyst: bh
Agency/Co.: Darnell
Date performed: 11/17/2005

" Analysis time period: - PM
Freeway/Dir of Travel: I-15 Northbound Qff

Junction: I-15 North Off/State Route 76
Jurisdiction: : County SD/Caltrans
Analysis Year: 2030 - No Project

Description: 051008 - Gregory Canyon

Freeway Data

Type of analysis ) Diverge
Number of langs in freeway 4 )
Free—flow speed on freeway ) . 70.0 mph

Volume on freeway 4600 vph

Off Ramp Data

Side of freeway Right

Number of lanes in ramp . 1

Free-Flow speed on ramp 35.0 mph
Volume on ramp 1315 vph
Length of first accel/decel lane 500 £t
Length of second accel/decel lane £t

A’djécent Ramp Data (if one exists)

Does adjacent ramp exist? No

Volume on .adjacent ramp ph
Position of adjacent ramp

Type of adjacent ramp

Distance to adjacent ramp ft

Conversion to pc/h Under Base Conditions

Junction Components Freeway ‘Ramp Adjacent
: Ramp

Volume, V (vph) 4600 1315 vph
Peak-hour factoxr, PHF 0.90 0.5%0
Peak 15-min volume, v15 ° 1278 365 v
Trucks and buses 10 ’ 10 %
Recreational vehicles ¢} 0 %
Terrain type: Level Level

Grade 0.00 % 0.00 % %

Length 0.00 ni 0.00 i mi
Trucks and buses PCE, ET 1.5 1.5
Recreational vehicle PCE, ER 1.2 1.2 -
Heavy vehicle adjustment, fHV 0.952 0.952
Driver population factor, fP 1.00 1.00

1534 pcph

Flow rate, vp 5367

Estimation of V12 Diverge Areas

L, = ) (Equation 25-8 or 25-9)
EQ

P = 0.436 Using Equation 8

. FD "

v =v + (v-v )P = 3205 pc/h
12 R F R FD

Capacity Checks

Actual Maximum LOS E?
v =v 5367 9600 No
Fi P . o
v 3205 4400 No
12 :
vV =v -V 3833 9600 No
FO F R
v . . 1534 2000 No
R . ;
Level of Service Determination (if not F)
Density, D= 4,252 + 0.0086 v -~ 0.009 L = 27.3 pc/mi/ln -

R 12 D
Level of service for ramp-freeway junction areas of influence C

Hn/



Diverge Analysis

Analyst: bh
Agency/Co.: Darnell
Date performed: . 11/17/2005

Analysis time period: AM
Freeway/Dir of Travel: I-15 Southbound Qff

Junction: I-15 South Off/State Route 76
Jurisdiction: County SD/Caltrans
Analysis Year: 2030 - No Project

" Description: 051008 -~ Gregory Canyon

Freeway Data

Type of analysis Diverge

Number of lanes in freeway ) 4

Free—-flow speed on freeway . . T0.0 .- mph
Volume on freeway 4600 vph

Off Ramp Data

Side of freeway Right

Number of lanes in ramp : 1

Free-Flow speed on ramp 35.0 mph
Volume on ramp . 1077 vph
Length of first accel/decel lane 500 ft
Length of second accel/decel lane ft

Adjacent Ramp Data (i1f one exists)

Does adjacent ramp exist? ) No

Volume on adjacent ramp ' vph
Position of adjacent ramp

Type of adjacent ramp

Distance to adjacent ramp : ft

Conversion to pc/h Under Base Conditions

Junction Components Freeway Ramp Adjacent
Ramp

-Volume, V (vph) 4600 1077 vph
Peak-hour factor, PHF 0.90 0.80
Peak 15-min volume, v15 1278 . 289 v
Trucks and buses 10 10 %
Recreational wvehicles 0 0 %
Terrain type: Level " Level

Grade 0.00 % 0.00 % %

Length 0.00 . mi 0,00 mi mi
Trucks and buses PCE, KT 1.5 1.5
Recreational vehicle PCE, ER 1.2 1.2
Heavy vehicle adjustment, fHV ' 0.952 0.852
Driver population factor, f£P 1.00 1.00
Flow rate, vp 5367 1257 pcph

Estimation of V12 Diverge Areas

L = (Equation 25-8 or 25-9)
EQ

P. = 0.436 Using Equation 8

FD ’

v =v + (v-vwv) P . = 3049 pc/h
12 R F R FD

Capacity Checks

. Actual ‘Maximum L0S E?
v =V 5367 19600 No
Fi F o
v 3049 4400 . No
12 . : .
v =v-v 4110 9600 . No
FO F R o
v 1257 . 2000 No
R .
Level of Service Determination (if not F)
Density, D = 4.252 + 0.0086 v - 0.009 L = 26.0 pc/mi/ln

R 12 D
Level of service for ramp-freeway junction areas of influence C

o



" Diverge Analysis

Analyst: bh
Agency/Co.: Darnell
Date performed: - 11/17/2005
Analysis time period: BPM

Freeway/Dir of Travel:
Junction:
Jurisdiction:
Analysis Year:

I

2

I-15. Southbound Off

~15 South Off/State Route 76

County SD/Caltrans

030 - NoProject

Description: 051008 ~ Gregory Canyon

Freeway Data

Type of analysis Diverge
Number of lanes in freeway 4
Free-flow speed on freeway 70.0 mph
Volume on freeway . 4600 vph

Off Ramp Data
Side of freeway Right
Number of lanes in ramp 1
Free-Flow speed on ramp 35.0 mph
Volume on ramp . 1642 vph
Length of first accel/decel lane 500 ft
Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)
Does adjacent ramp exist? No
Volume on adjacent xramp vph
Position of adjacent ramp
Type of adjacent ramp
ft

Distance to adjacent ramp

Conversion to pc/h Under Base Conditions

Junction Components Freeway Ramp Adjacent
Ramp’
Volume, V (vph) 4600 1042 vph
Peak-hour factor, PHF 0.80 0.9%0
Peak 15-min volume, v15 1278 289 v
Trucks and buses 10 10 %
Recreational vehicles 0 0 %
Terrain type: Level Level
Grade - 0.00 % 0.00 % %
Length 0.00 md.  0.00 mi mi
Trucks and buses PCE, ET 1.5 1.5
Recreational vehicle PCE, ER 1.2 . 1.2 .
Heavy vehicle adjustrwent, £HV 0.952 0.952.
Driver population factor, fPp 1.00 1.00
~Flow rate, vp 5367 1216 pcph
Estimation of V12 Diverge Areas
I = (Equation 25-8 or 25-9)
EQ
P = 0.436 Using Equation B
FD . '
v =v + {v-v)P = 3026 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
v =v 5367 9600 No
Fi F
v 3026 4400 No
12 .
v =v -V 4151 9600 No
FO F R
v ’ 1216 2000 No
R
Level of Service Determination (if not F)
Density, D=4,252 + 0.0086 v - 0.009 L = 25,8 pc/mi/ln
R 12 D

Level of service for ramp-freeway junction areas of influence C

HY



APPENDIX I
Year 2030 (With Project) Worksheets






Lanes, Volumes Timings S 2030-WITH PROJECT-AM

10: nghway 395 & State Route. 76 . : : o 051008-Gregory Canyon
Lane Group . SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations 0 <1 0 0 <1 1 1 2> 0 1 -2 1
|deal Flow (vphpl), 1900. 1800 1800 1900 1900 "1900 1900 1800 1 800 1800 1800 1 200
Total Lost Time (s) 40 40 . 40 . 40 40. 40 40 40 40 .40 .40 40
|_eading Detector (ft) 50 50 50 50 50 50 50 ' 50. 50, . 50
Trailing Detector (ft) 0 0 ) 0. 0 0. 0. o . 0 0
Turning Speed (mph) - 15 Q- 15 g 15 .9 15 .9
Satd. Flow (prot) 0 1772 0 0 1824 1583 1770 3504 -Q 1770 3539 1583
Fit Permitted g.966 = . 0.979 0.950 - 0.950 :

Satd. Flow (perm) - -0 1772 O 0 1824 1583 1770 3504 0 1770 3539 1583
Right Turnon'Réd = © Yes - . Yes . ~ Yes . Yes
Satd. Flow (RTOR) 7 . 103 8. 143
Link Speed (mph) ' 30 o - 30 .30 y 30 :
Link Distance (ft) : 556 - . 748 ’ 915. 882

Travel Time (s) - 12.6- . 17.0 - 208 "200
Volume (vph) 402 108 62 116 156 95 44 8%4 63 74 755 132
Adj. Flow (vph) 437 117 = 67 126 170 103 48 g72 68 80 821 143
Lane Group Flow (vph) 0 .621 0 0 296 103 48 1040 0 80 821 143
Turn Type , Spilit : Split - Perm Prot , Prot Over
Protected Phases 6. 6 . 2 2 7 4 3 8 - 6
Permitted Phases ' -2 ' o

Detector Phases 6 8 2 2 2 7 . 4 3 . 8 8
Minimum Initial (s) . 4.0 4.0 - 4,0 4.0 4.0 4.0 40 - 4.0 4.0 4.0
Minimum Split (5) 20.0 200 20.0. 200 200 84 200 - 80 200 200
Total Split (s) ' 33.0 3340 00 210 210 210 80 280 00 . 80 280 33.0
Total Split (%) : - 37%  37% 0% 23% 23% 23% 9% 31% 0%~ 9% 31% 37%
Yetow Time (s) ' 35 35 . 35 35 35 35 - 35 35 35 3.5
All-Red Time (s) - 085 05 . 0.5 0.5 0.5 0.5 0.5 05 - Q5 0.5
Lead/Lag o ' o ‘ Lead tag Lead . Lag
Lead-Lag Optimize? : Yes  Yes Yes  Yes

Recall Mode None . None -Coord Coord Coord None None None None None
Act Effct Green.(s) 29.0 170 17.0 40 240 - 40 256 29.0
Actuated g/C Ratio 0.32 ) 019 019 004 0.27 0.04 028 0.32
v/c Ratia’ . 1.08 0.86 027 086t 111 o101 082 024
Uniform Delay, d1 301 364 0.0 430 323 . 430 300 0.0
Delay 81.6 493 70 595 864 857 244 6.8
LOS . : F D A E F. F ¢ A
Approach Delay 81.6 L 384 - 852 C 267

Approach LOS F D~ - F - C

Intersection Summary
Area Type: .  Other
- Cycle Length: 90
Actuated Cycle Length: 90. ‘ o .
Offset: 0 (0%), Referenced to phase 2:NWTL,, Start of Green‘ N
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.11
Intersection Signal Delay: 59,2 Intersection LOS: E
Intersection Capacity Utilization 97.2% ICU Level of Service E
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Lanes, Volumes Timings - , ' o 2030-WITH PROJECT-PM

10: nghway 395 & State Route 76 g . ; ©051008-Gregory Canyon
Lane Group S_EL SET SER NWL NWT NWR _NEL NET NER. SWL SWT SWR
Lane Configurations . 0 <t o - 0. <1 4 1 2> .0 1 2 1
ideal Flow (vphpi) © 4900 1900 . 1900 1900 1900 1800 -1900 '1900 1900 .1900 1900 1900
Total Lost Time (s) - =~ 4.0 40 40 4.0 40 40 40 40 40 40 4.0 4.0
- Leading Detector (ft) 50 50 50 - 50 50 - 50 50 : 50 50 50
Trailing Detector () 0] 0 . 0 o 0 0 0 : 0 0 0
Turning Speed (mph) 15 ' 9 15 -8 15 9 15 , 9
'Satd. Flow (prot) - g 14763 . Q o 1829 1583 1770 3500 0 .1770. .3539. 1583
Fit Permitted 0.969 . 0.982 0950 ... 0.950 -
Satd. Flow (permy =~ 0 1763 0 0 1829 1583 1770 3500 . O 1770. 3539 1583
Right Turn on Red . ] “Yes . Yes Yes . Yes
Satd. Flow (RTOR) ' 1 L : 52 '8 ' ' - 334
Link Speed (mph) a0 ‘ 30 : 30 g - .30
Link Distance {ft) : 556 748 - g5 . 3882
Travel Time (s) _ 12.6 . 170 : 208 ' 20.0
Volume (vph) . 315 93 83 77 13t 48 . 84 1071 81 67 1007 307
Adj. Flow (vph) 342 - 101 S0 84 . 142 52 gt 1164 88 73 1085 334
t.ane Group Flow (vph). 0 533 0 0. 226 52 . 9t 1252 . O 73 1085 334
Turn Type A Split Split. Perm-  Prot . Prot Over
Protected Phases 6 6 2 2 : 7 4 3 8 6
Permitted Phases ' 2 ' : '
Detector Phases 6 .6 2 2 2 .7 4 3 8 5]
Minimum:Initial (s) 40 40 A0 40 40 40 40 A0 40 40
Minimum Split (s) 200 200 20.0. 20.0 200 80 200 . 80 20.0 200
Total Split (s} 290 290 00 200 200 200 S o 330 00 80 320 29.0
Total Split (%) a0% 32% . 0% 22% 22% 22% 10% 37% 0% 9% 36% 32%
Yellow Time (s). 35 35 35 35 35 35 35 35 35 358
All-Red Time (s) . 0.5 0.5 ‘05 05 05 05 05 ‘ 0.5 0.5 05
Lead/Lag ' o Lead Lag - lead Lag
L ead-Lag Optimize? ‘ . Yes Yes Yes Yes - .
Recall-Mode N None None * Coord Coord Coord None None . None . None None
Act Effct Green (s) 25.0 16.0 16.0 5.0 290 40 280 250
Actuated g/C Ratio . 0.28 018 0.18 0.06 - 0.32 0.04 .0.31 0.28
-v/c Ratio 1.07 - "p.70 016 083 110 . 082 099 049
Uniform Delay, d1 31.8 34.7 0.0 423 303 428 309 0.0,
‘Delay - 83.0 » . 38.1 9.7 102.8 823 485 293 4.3
Los = : : F D ‘A F F D c A
Approach Delay 83.0 - 32.8 83.7 , 24.7

Approach LOS , F . e , F _ - C.

Intersection Summary

Area Type: - Other

Cycle Length: 90

Actuated Cycle Length: 80 , - C

Offset: 0 (0%), Referenced to phase 2:NWTL, Start of Green.

Natural Cycle; 100 :

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.10 ' . _
intersection Signal Delay: 55.5 : _. Intersection LOS: E
Intersection Capacity U’mlzanon 94. 2% 1CU Level of Service E -
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. Lanes, Volumes, Timings - S © 2030-WITH PROJECT-AM

7. 1-15 Southbound & State Route 76 o . 051008-Gregory Canyon
Lane Group  SEL  SET SER NWL NWT NWR NEL NET .NER SWL SWT SWR
Lane Configurations’ S S 0 0 - 0 o 1 1 1. 1 0
Ideal Flow (vphpl) - . 1900 1900 1900 - 1900 1900 .1900 1900 1900 1900 1900 1900 1800
TotatLost Time.(s) 40 40. 40 - 40 40 40 40 40 40 40 - 40 40
Leading Detector (ff) 50 50 50 - - ~ 50 50 . 50 50 . -
Trailing Detector (ft) s -0 - 0o - ‘ ' 0 0 g 0
Turning Speed (mph) 15 -9 .15 -9 15 - g. 15 oo ‘9
‘Satd. Flow (prot). 0. 1770 1583 0 0 - 0 0 1863 1583 1770 1863 0
Fit Permitted o 1 0.950. . o ' . 0.950 ‘ ,
Satd. Flow’ (perm) 0 1770 1583 .- 0 -0 0 "0 1863 1583 1770 1863 0
Right Tum on Red . Yes " Yes Yes - Yes
Satd. Flow (RTOR) T 300 . : o C 483 '

Link Speed (mph) ' 30 : 30 ' 30 30
Link.Distance (ft) . 443 B0 882 1345

Travel Time {s) . 104 N 13.9 ' 200 308 . .
Volume (vph) 430 0 657 0 0 0 O 98 60t 400 . 503 O
Adj. Flow (vph) . 538 0. 821 0 0. 0 0 1232 751 500 629 O
Lane Group Flow (vph) . 0° 538 821 0 0. o 0 1232 751 500 629 0
Turn Type . . Pemm Pemm. ’ o ' Perm  Prot

Protected Phases 6 ' 4 3 8
Permitted Phases ~  * - 6 6 : 4 -

Detector Phases B & 6 4 4 - 3 8
Minimum Initial (s) 40 40 4.0 ‘ 40 490 4.0 4.0
Minimum Split (s) 20 0 200 200 ' : 20.0 20.0 80 200 -
Total Spiit (s) 29.0 29.0- 29.0 0.0 0.0 0.0 0.0 440 440 170 810" 00
Total Split (%) . 32% . 32% 32% ‘0% O% 0% 0% 45%% 49% 19% 68% -O%
Yellow Time (s) - 35 35 35 35 35 35 35
All-Red Time (s)- 0.5 0.5 0.5 - 05 0.5 0.5 0.5
Lead/Lag - ' ' o Lag Lag Lead :
Lead-Lag-Optimize? ‘ ' Yes Yes Yes .

Recall Mode Coord Coord Coord None None None None

Act Effct Green (s) . - 250 250 o 40.0 400 13.0 57.0
Actuated g/C Ratio 028 0.28 ~044 044 014 0863 -

v/c Ratio - 1.09 125 ' ' 149 077 1.95 0.53-
Uniform-Delay, d1 o 325 1786 250 66 385 91

Delay ) 89.9 1243 _ 1904 15.7 2427 206

LOS . F - F . F B F C
‘Approach Delay * - 1107 - 1243 ' 118.9°
Approach LOS F _ , ' F F
Intersection- Summary ' '

Area Type: .. Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2:and 6: SETL Start of Green

Natural Cycle: 140

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.95 o A
Intersection Signal Delay: 118.8 Intersection LOS: F
Intersection Capacity Ut_ilization 132.3% . ICU Level of Service H

~
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Lanes, Volumes, Timings . ‘ . 2030-WITH PROJECT-PM

7: 1-15 Southbound & State Route 76 ' : *. 051008-Gregory Ganyon
Lane Group’ . SELL. SET SER NWL NWT NWR. NEL NET NER SWL SWT SWR
l.ane Configurations o <1 1 0 0 0 0 1t - 1 1 F 0
ideal Flow (vphpl) 4900 1900 1800 1900 1900 18900 4900 1800 1900 1900 1900 1900
Total Lost Time (s)- 4.0 4.0 40 40 4.0 4.0 40 '4.0: 4.0 40 @ 4.0 4.0
Leading Detector (fty 50 50 - 50 S ' - 50 - 50 500 50
Trailing Detector (ft) 0: 0 "0 : : 0 9 o -0
Turning-Speed (mph) . 15~ g 15 g - 15 g 1 . - 9
Satd. Flow {proD). ' 0 1770 1583 . 0 0 ‘g - 0 1863 1583 * 1770 . 1863 0
Fit Permitted 0.950 o _ ' ) : . 0.950

Satd. Flow (perm) 0 1770 1583 o0 . O . O 0 1863 1583 1770 1863 . 0
Right Turn on Red Yes ~ Yes . Yes ~.  Yes
Satd. Flow (RTOR)- . 106 . ‘ S . 280 . e

Link Speed (mph) .30 , © 30 .30 ' 30

Link Distance (ft) o 443 , 610 gg2 1345
Travel Time () - . 104 ' " 139 200 306
Voldme (vph) 469 0 585 0 0 0 D 1276 451 548 1045 0
Adj. Flow (vph) 5100 . .0 636 O 0 40 0 1387 490 596 1136 0
Lane Group Flow (vph) 0 510 638 - 0 O 0 - O 1387 490 596 1138 0
Tumn Type . Perm ‘Perm - o ‘Perm  Prot :
Protected Phases 6 -4 3 8
Permitted Phases -~ = 6 : 6 - . ' 4

Detector Phases -8 . 6 6 _ 4 4 3 . 8
Minimum initial (s) 40 40 40 40 40 40 40
Minimum Split (s) 20.0- 200 200 _ 200 - 200 80 200

Total Split (s) 28.0 ° 28.0 280 p.0 0.0 -00 00 440 440 180 620 00
Total Split (%) _ 31% 31% - 31% 0% 0% 0% 0% 4%% 49% 20% 69% - 0%
Yellow Time (8) - 3.5 35 3.5 . 35 35 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 ) 05 05 05 05
Lead/Lag ' lag ~lag Lead

{_ead-Lag Optimize?- ' Yes Yes Yes .

Recall Mode Coord Coord GCoord : .7 . None None None None.

Act Effct Green (s) 240 240 ) - 400 400 140 -580
Actuated g/C Ratio - -0.27 027 " . 044 044 . 016 064

v/c Ratio 1.08 127 168 057 217 0095
Uniform Delay, d1 - 330 260 : : 250 7.1 38.0 -14.6
Delay : : 874 136.9 2166 13.9 2005 315

LOS - , F F ' A ) F. B F C
Approach Delay 1149 o - 1637 - 89.7

. Approach LOS : F F F
Intersection Summary '

Area Type: . Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 0 (0%), Referenced to phase 2: and &: SETL Start of Green

Natural Cycle: 130

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 2.17 = : :
Intersection Signal Delay: 125.0 Intersection LOS: F -
Intersection Capacity Utilization 144.2% - ICU Level of Service H
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Lanes, Volumes Tirings ' 2030-WITH PROJECT-AM

4. 1-15 Northbound & State Route 76 - © .. 051008-Gregory Canyon
Lane-Group ' SEL --SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations 0 ..0 "0 RS 1 1 1 0 0: 1 1
Ideal Flow (Vphpl);~ 1800 1900 1900 1900 1900 1900 1300 1800 1900 1900. 1900 1900 -
Total' Lost Time (s) 40 40 40 4.0 40 40 40 40 4.0 40 40 4.0
Lea'd'ing Detector (ft) o - 50 .50 - 50 50 50 : » 50 50
Trailing Detector. (ft) : o .0 o0 ] 0o - 0 . .0 o0
. Turning Speed (mph) 15 g 15 g 15 9 15. 7 -9
Satd. Flow (proty 0 g . 0 0 1770 1583 . 1770 -1863 4] 0 1863 1583
Fit Permitted S 0.950. 0.950 ) :
Satd. Flow (perm) 0 0 - 0 0 1770. 1583 1770 1863 0 0 1863 1583
Right Tum on Red : , Yes . Yes Yes : Yes
Satd. Flow (RTOR) oL ’ IS 237 . : - 203
Link Speed (mph) : 30 . 30 - 30 , - 30
Link Distance. {fty L 550 849 1345 : 698 .
Travel Time (s) - 12.5 S 19.3 o " 306 159 .
Volume (vph) 0 0 0 389 0 539 569 613 0 0 642 207
Adj. Flow (vph) 0 -0 0 519 . 0 719 758 766 . 0 -0 '.802' - 259
L.ane Group Flow (vph) ] 0. 0 0- 519- 719 759 766 O 0 802 259
Turmn Type T “Perm - Perm Prot ' Perm
Protected Phases. ' _ ' , ' 2 7 4 A 8
Permitted Phases , 2 . 2 - 8
Detector Phases. ' 2 2 2 7 4 ' 8 8
Minimum Initial (s) : 40 40 40 A0 40 ‘ 40 . 4.0
“Minimum Split (s) : 200 200 200 80 200 200 20.0
Total Spiit (s) 00 00 00 270 270 270 320 630 g0 0.0 310 31.0
Total Split (%) - 0% 0% 0% 30% 30% 30% 36% 70% 0% 0% 34% - 34%
Yellow Time (s) : ' ' 35 35 35 35 3.5 _ - .35 . 35
All-Red Time (s) ' . 0.5 05 05 05 0.5 : 05 0.5
Lead/Lag . . : Lead ‘ Lag = lag
Lead-Lag Optimize? ' , Yes : Yes  Yes
Recall Mode S Coord Coord Coord None None None None
Act Effct Green (s) . 230 230 280 59.0 270 270
Actuated g/C Ratio o 026 0.26 031 066 0,30- 0.30
v/c Ratio : : o115 124 1.38 0.63 : 1.43 * 0.42
Uniform Delay, 'd1 - . 33.5 19.8  31.0 9.1 315 - 50
Delay 106.6 1221 1053 171 180.3 6.7
LOS ' . : . F F F B F . A
Approach Delay 115.6 .- 61.0. . 137.9
Approach LOS ' F E _ - - F
Intersection Summary
Area Type: = Other

Cycle Length: 90

Actuated Cycle Length g0

Offset: 0 (0%), Referenced to phase 2:NWTL and 6: Start of Green

Natural Cycle: 130

Control Type: Actuated- Coordmated

Maximum v/c Ratio: 1.43 '
Intersection Signal Delay: 100.0. . "~ Intersection LOS: F
Intersection Capagity Utilization 123. 0% ~ tCU Level of Service H
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'Lanes, Volumes, Timings

2030-WITH PROJECT-PM
'051008-Gregory. Canyon

" 4:1-15 Northbound & State Route 76

'NER SWL

" Cycle Length; 90

Actuated Cycle Length: 90’

' Offset: 0 (0%), Referenced to phase 2: NWTL and 6 , Start.of Green o

Natural Cycle: 100 -

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 2.39

intersection Signal Delay: 170.1
lntersectxon Capacaty Utlhza’uon 178.6%

intersection LOS: F
ICU Level of Service H:

Lane Group SEL SET SER NWL NWT NWR NEL NET SWT SWR
Lane Configurations 0 0 o o0 - < i - 1. 1 0 0 1 1
‘ldeal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 100 1900 1900 1900 1900
Total Lost Time (s) 40 4.0 4.0 40 40 40 4.0 40 40 4.0 40 . 40
leading Detector (ft) ' - 50 50 50 50 50 . 50 50
Trailing Detector (ft). _ 0 0 0 0.- 0. - 0 0
Turning Speed (mph) 15 9 15 g 15 .9 15 . 9
Satd. Flow (prot) - 0 0 0 0 1770 1583 1770 1863 - O . 0.1883. 1583
Flt Permitted 0.950 0.950 . ’ :

Satd, Flow (perm) 0 -0 0 0 1770 1583 1770 1863 - O 0 1863 1583
Right Tum.on Red Yes Yes “Yes Yes'
Satd. Flow (RTOR) : 248 . 232
Link Speed (mph) 30 30 .30 30

Link Distance (ft) 550 . 849 1345 698
Travel Time () 12.5 ©19.3 . 306 15.9
Volume (vph) ¢ 0. 0 . 769 0 - 640 . 891 660 ' 0 0 1243 425
Adj. Flow (vph) 0 -0 0 838 0 .696 938 ~ 8695 0 0 1337 462
Lane Group Flow (vph) 0 -0 0 0 836 896 938 - 695 0 0 1337 462
Tum Type ' Perm Perm  Prot o Perm
Protected Phases 2 7 4 8 - .
Permitted Phases 2 .2 : 8
Detector Phases 2 2 2 7 4 8 8
Minimum Initial (s) 40 40 40 40 40 40 40
Miniimum Split (s) . _ 20.0 200 200 8.0 2060 20.0 20.0
Total Split (3) 00 00 00 310 310 31.0. 240 580 00 -0 0 350 350
Total Split (%) 0% 0% 0% 34% 34% 34% 27% 66% 0% 0% 39% 38%
Yeltow Time (5) K ‘ 35 35 35 35 35 35 35
All-Red Time (s) 05 05 05 05 05 0.5 05
‘Lead/Lag Lead Lag Lag
Lead-Lag Optlm[ze’? ' Yes Yes  Yes
Recall Mode Coord. Coord- Coord None Nonre. None None
Act Effct Green (s) 270 270 200 558 31.0 31.0
Actuated g/C Ratio 0.30 030 022 061 - 034 034
v/c Ratio ' 157 1.07 239 061 2.08 - 0.66
Uniform Delay, d1 315 195 350 109 285 11.8
Delay 2094 692 2411 2041 280.9 124
LOS. . F E F c F B
Approach Delay 145.7 147.0 211.9 '
Approach LOS F F. - F
Intersection Summary

Area Type: . Other
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TWO-WAY STOP CONTROL SUMMARY

Analyst:
Agency/Co.:
Date Performed:

‘bh
Darnell
11/16/2005

Analysis Time Period: AM

Intersection:

SR-76/Project Access

Jurisdiction: County SD
Units: U. 8. Customary
Analysis Year: 2030+PROJECT

Project ID:

East/West Street: _
North/South Street:

051008 Gregory Cyn

SR-76
Project Access :
(hrs): 0.25

Intersection Orientation: EW Study period
Vehicle Volumes and Adjustments’
Major Street: Approach Eastbound Westbaund
Movement 1 2 3. I 4 5 .6
L T R | L T R
Volume 820 98 5 591
Peak~Hour Factor, PHF 1.00 1.00 1.00 1.00
Hourly Flow Rate, HFR 820 98 5 591
Percent Heavy Vehicles - -- 0 - -
Median Type/Storage TWLTL / 5
RT Channelized? ,
Lanes 1 0 0 1.
Configuration TR LT
Upstream Signal? No No
Minor Street: Approach Northhound Southbound
Movement . 7 8 9 |- 10 11 12
L T R ] L T R
Volume o8 5
Peak Hour Factor, PHF . 1.00 1.00
Hourly Flow Rate, HFR 98 5
Percent Heavy Vehicles 0 0
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No / -/
Lanes 0 0
Configuration LR
Delay, Queue Length, and Level of Service
Approach EB WB - Northbound Southbound
Movement 1 . 4 | 7 . - 8 9 | 10 11 12
Lane Config . - LT | . LR : l ' :
v (vph) 5 ‘ 103
C(m) (vph) 752 391
v/c 0.01 0.26
95% queue length 0.02 1.04
Control Delay 9.8 17.5
LOS A Cc
Approach Delay 17.5
Approach LOS c




HCS2000:

Unsignalized Intersections Release 4.1d

TWO-WAY STOP CONTROL SUMMARY

Analyst:

Agency/Co.:

Date Performed:
Analysis Time Period:
Intersection:
"Jurisdiction:

bh

Darnell

11/16/2005

PM

SR~76/Project Access
County SD

Units: U. S. Customary

Analysis Year:

2030+PROJECT

Project.ID: 051008 Gregory Cyn

Fast/West Street:
North/Scouth Street:

SR-76
Project Access

Intersection Orientation: EW Study period (hrs): 0.25

Vehicle Volumes and Adjustments

Major Street: Approach Eastbound Westbound
Movement 1 2 3 | 4 5 .6
L T R - L T R
Volume 915 116 5 1073
Peak-Hour Factor, PHF 1.00 1.00 1.00 1.00
Hourly Flow Rate, HFR 915 11ie 5 1073
Percent Heavy Vehicles ~ - 0 -= -
Median Type/Storage TWLTL / 5
RT Channelized?
Lanes 1 0 . 0 1
Configuration TR LT
Upstream Signal? No No
Minor Street: Approach Northbound Southbound
' Movement 7 8 ‘9 ] 10 11 12
L T R } L T R
Volume 116 6
Peak Hour Factor, PHF 1.00 1.00
Hourly Flow Rate, HFR 116 6
Percent Heavy Vehicles 0 0
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage , No / /
Lanes 0 0
Configuration LR
Delay, Queue Length, and Level of Service
Approach ‘EB WB Northbound Scuthbound
Movement 1 4 | I A 8 . 9 { 10 - 11 12
Lane Config LT | LR |
v (vph) 5 . 122
C(m) (vph) 682 290
v/c 0.01 0.42
95% queue length 0.02 1.99
Control Delay 10.3 26.1
LOS B D
Approach Delay 26.1
Approach LOS D




Analyst:
Agency/Co.:
Date performed:

Analysis time period:
Freeway/Dir of Travel:

Junction:
Jurisdiction:
Analysis Year:

bh
Darnell

11/17/2005

BM Peak

I-15 Northbound On-Ramp

I-15 North/State Route 76
County SD/Caltrans
2030 - With Project
Description: 051008 - Gregory Canyon.

Type of analysis

Nunber of lanes in freeway
freeway

Free-flow speed on
Volume on freeway

Side of freeway

Number of lanes in ramp
ramp

Free-flow speed on
Volume on ramp

Length of first accel/decel lane

Length of second accel/decel lane

Does adjacent ramp exist?

Volume on adjacent Ramp

Position of adjacent Ramp

Type of adjacent Ramp

Distance to adjacent Ramp

Freeway Data

On Ramp Data

Merge

4.

70.0 mph

4600 vph

Right

1

35.0 mph

776 vph

500 ft
ft

No

Adjacent Ramp Data (if one exists)

vph

ft

Conversion to pc/h Under Base Conditions

Junction Components

Volume, V (vph)

Peak-hour factor, PHF
v1l5

Peak 15-min volume,
Trucks and buses

Recreational wvehicles

Terrain type:
‘Grade
Length

Trucks and buses PC

E,

Recreational vehicle PCE, ER
Heavy vehicle adjustment, fHV
Driver population factoer, fp

Flow rate, vp

0.263

(p ) =

F ™

FO-

R12

Actual
6296

2328

1419

.Density, D = 5.475 + 0.00734 v + 0.0Q78 v

R

R

Capacity Checks

Estimation of V12 Merge Areas

Level of Service Determination (if hot F)

Freeway Ramp Rdjacent
Ramp
4600 776 vph
0.90 0.90
1278 216 v
10 %
]
Level Level
3 % % .
mi mi mi
.5 1.5
.2 1.2
.949 0.949
1.00 .00
5387 909 pcph
{Equation 25~2 or 25-3)
Using Equation 4
pc/h
Maximum LOS F?
9600 - No
4600 No
-~ 0.00627 L . = 20.1 pc/mi/ln
12 : A

Level of service for ramp-freeway junction areas of influence C

=7



L L

Analyst: . bh

Agency/Co.: Darnell
Date performed: 11/17/2005
Analysis time period: PM Peak

Freeway/Dir of Travel:

I-15 Northboﬁnd On-Ramp
I-15 North/State Route 76

Junction:

Jurisdiction: Countty SD/Caltrans
Analysis Year: 2030 - with Project
Description:

051008 -~ Gregory Canyon

Freeway Data

Type of analysis

Number of lanés in freeway
Free-flow speed on freeway
Volume on freeway

Side of freeway

Number of lanes in ramp

Free-flow speed on xamp

Volume on x

Length of first accel/decel lane
Length of second accel/decel lane

Adjacent

Does adjacent ramp exist?
Volume on adjacent Ramp
Position of adjacent Ramp
Type of adjacent Ramp
Distance to adjacent Ramp

Conversion to

Merge
4
70.0 mph
4600 .vph
On Ramp Data
Right
1
35.0 xmph
1316 vph
500 ft
ft
Ramp bata (if one exists)
No
vph
ft

pc/h Under Base Conditions

Junction Components Freeway Ranp Adjacent
Ramp
Volume, V (vph) 4600. 1316 vph
Peak-hour factor, PHF 0.90 0.90
Peak 15-min volume, v15 1278 366 v
Trucks and buses 10 10 %
Recreational vehicles 2 2 %
Terrain type: Level Level
Grade ' % % %
Length mi i mi
Trucks and buses PCE, ET 1.5 1.5
Recreational vehicle PCE, ER 1.2 1.2
Heavy vehicle adjustment, f£HV 0.949 0.949
Driver population fagtor, £P 1.00 1.00
Flow rate, vp 5387 1541 pcph
Estimation of V12 Merge Areas
L = {(Equation 25-2 or 25-3)
EQ
P = 0.184 Using Equation 4
M
v =v (P ) = 994 pc/h
12 3 FM
Capacity Checks
Actual Maximum LOS F?
v 6928 3600 ’ No
- FO R
v . . 2535 4600 . ‘No
R12
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L. = 21.4 pc/mi/ln
R R 12 A ’

Level of service for ramp-freeway junction areas of influence C



Analyst: bh

Agency/Co.: Darnell

Date performed: 11/17/2005

Analysis time period: AM Peak

Freeway/Dir of Travel: I-15 Southbound On-Ramp

Junction: I-15 South/State Route 76
Jurisdiction: County SD/Caltrans
Rnalysis Year: 2030 - With Project

Description: 051008 - Gregory Canyon

Freeway Data

Type of analysis Merge

Number of lanes in freeway 4

Free-flow speed on freeway 70.0 ’ .mph
Volume on freeway . 4500 vph

On Ramp Data

Side of freeway ’ Right

Number of lanes in ramp ' 1

Free-flow speed on ramp 35.0 mph
Volume on ramp 1000 vph
Length of first accel/decel lane 500 ft

Length of second accel/decel lane £t

Adjacent Ramp Data (if one exists)

Does adjacent ramp éxist? No

Volume on adjacent Ramp *  vph
Position of adjacent Ramp

Type of adjacent Ramp

Distance to adjacent Ramp - ft

Conversion to pc/h Under Base Conditions

Junction Components Freeway Ramp Adjacent

Ramp
Volume, V (vph) 4500 1000 vph
Peak-hour factor, PHF 0.90 0.90 s
Peak 15-min volume, v15 1250 278 v
Trucks and buses 10 10 . . %
Recreational vehicles 2 2 %
Terrain type: . Level: Level
" Grade : % % - %
Length . mi. mi mi
Trucks and buses PCE, ET 1.5- 1.5
Recreational vehicle PCE, ER 1.2 1.2
Heavy vehicle adjustment, £RV 0.949 0.949
Driver population factor, £P 1.00 1.00
Flow rate, vp 5270 1171 pcph

Estimation of V12 Mergé Areas

L = (Equation 25-2 or 25-3)
EQ . .
P =. 0.231 Using Equation 4
FM
v =v (P ) = 1216 pc/h

Capacity Checks

Actual Maximum LOS E?
v 6441 9600 No
O .
v 2387 : © 4600 No -
R12 '
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 20.4 pc/mi/ln

R R 12 A
Level of service for ramp-freeway junction areas of influence C



Analyst: . bh
Agency/Co.: Darnell
Date performed: 11/17/2005

Analysis time period: PM Peak

Merge Analysdis

Preeway/Dir of Travel:  I-15 Southbound On-Ramp

Junction: I-15 South/State Route 76
Jurisdictiaon: County SD/Caltrans
Analysis Year: © 2030 - with Project

Description: 051008 ~ Gregory Canyon

Type of analysis

Number of lanes in freeway
Free~flow speed on freeway
Volume on freeway -

Side of freeway

Number of lanes in ramp
Free~flow -speed on ramp

Volume on ramp

Length of first accel/decel lane
Length of second accel/decel lane

Adjacent Ramp Data

Does adjacent ramp exist?
Volume on adjacent Ramp
Position of adjacent Ramp
Type of adjacent Ramp
Distance to adjacent Ramp

Conversion to pc/h Under Base Conditions

Freeway Data_

On Ramp Data

Merge

4

70.0 : ) mph
4500 " wph

Right

1

35.0 mph
897 vph
500 ft

ft

(if one exists)

No
wph

ft

Junction Components Freeway Ramp Adjacent
Ramp
Volume, V (vph) ' 4500 997 vph
Peak-hour factor, PHF 0.90 0.90
Peak 15-min volume, v15 1250 277 v
Trucks and buses . 10 10 %
Recreational: vehicles 2 2 . 3
Terrain type: Level Level
Grade % % %
Length mi mi mi
Trucks and buses PCE, ET 1.5 1.5
Recreational vehicle PCE, ER 1.2 1.2
Heavy vehicle adjustment, f£HV 0.949 0.949
Driver population factox, fP 1.00 1,00 .
Flow rate, Vvp ’ 5270 1168 pcph
Estimation of V12 Merge Areas
L = (Equation 25-2 or 25-3)
EQ
P = 0.231 Using Equation 4
M
v =v (P )= 1218 pc/h
12 F b3S .
Capacity Checks
Actual Maximum LOS F?
v 6438 . 9600 No
FO .
v 2386 4600 No
R12
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v. - 0.00627 L = 20.4 pc/mi/ln
R ' R ' 12 . A

Level of service for ramp-freeway junction areas of influence C

|-12-



Analyst: bh
Agency/Ca.: Parnell
Date performed: 11/17/2008
Analysis time period: AM

Freeway/Dir of Travel:
Junction:
Jurisdiction:

Analysis Year:

I-15 Northbound Off
I-15 North Off/State Route 76
County SD/Caltrans

Description: 051008 -~ Gregory Canyon

' Freeway Data

Type of analysis

Nunmber of .lanes in freeway
Free—-flow speed on freeway
Volume on freeway

Side of freeway

Number of lanes in ramp
Free-Flow speed on ramp
Volume on ramp

Length of
Length of

Does adjacent ramp exist?
Volume on adjacent ramp
Position of adjacent ramp
Type of adjacent ramp
Distance to adjacent ramp

first accel/decel lane
second accel/decel lane

Freeway

Conversion to pc/h Under Base Conditions

Diverge
4
70.0 mph
4600 vph
Off Ramp Data
Right
1
35.0 mph .
826 vph
500 ft
£t
Adjacent Ramp Data (if one exists)~
No
vph -
ft

Junction Components Ramp Adjacent
Ramp
Volume, V (vph) 4600 926 " vph
Peak-hour factor, EHF 0.90 0.90
Peak 15-min volume, vl15 1278 257 v
Trucks and buses 10 10 %
Recreational vehicles 0 o] %
Terrain type: Level Level
Grade 0.00 . % 0.00 % %
Length 0.00 mi 0.00 mi mi
Trucks and buses PCE, ET 1.5 1.5
Recreational vehicle PCE, ER 1.2 1.2
Heavy vehicle adjustment, fHV 0.952 0.952
Driver population factor, f£P 1.00 1.00
Flow rate, vp 5367 1080 -pcph
Estimation of V12 Diverge Areas
L = (Equation 25-8 or 25-9)
EQ : o
P = 0.436 Using Equation 8
FD ]
v =v + (v-v)P = 2549 pc/h
12 R R° FP
Capacity Checks
Actual Maximum LOS F?
v =v 5367 9600 No
Fi F - ’
v 2949 4400 No
12 :
v =V -V 4287 9600 No
FO F R
v 1080 2000 No
R
Level of Service Determination (if not F)
Density,’ D =4.252 + 0.0086 v -~ 0.009 L = 25,1 pc/mi/in
R 12 D

Level of service for ramp-freeway junction areas of influence C

12



viverge Analysis

Analyst: bh .
Agency/Co.: ’ Darnell
Date performed: 11/17/2005

Analysis time period: PM
_Freeway/Dir of Travel: 1I-15 Northbound Off

Junction: I-15 North Off/State Route 76
Jurisdiction: County SD/Caltrans
Analysis Yeax: 2030 - with Project

Description: 051008 - Gregory Canyon

. Freeway .Data

Type of analysis Diverge

Number of lanes in freeway 4

Free—flow speed. on freeway ) 70.0 mph
Volume on freeway 4600 ' vph

Off Ramp Data

" Side of freeway . , Right
Number of lanes in ramp 1
Free-Flow speed on ramp 35.0 mph
Volume on ramp T 1407 vph
Length of first accel/decel lane 500 ft
Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? No

Volume on adjacent ramp . . vph
Position of adjacent ramp ‘

Type of adjacent ramp

Distance to adjacent ramp ) £t

Conversion to pc/h Under Base Conditions

Junction Components Freeway Ramp Adjacent
. : Ramp -
Volume, V {vph) . 4600 1407 vph
Peak-lour factor, PHF . 0.90 0.80
Peak 15-min volume, v15 . 1278 391 v
Trucks and buses - ' 10 SR %
Recreational vehicles 0. 0 %
Terrain type: Level Level
Grade 0.0@ % 0.00 % %
Length 0.00 mi 0.00 mi ni
Trucks and buses PCE, ET. 1.5 1.5
Recreational wehicle PCE, ER 1.2 1,2
Heavy vehicle adjustment, fHV } 0.952 0.952
Driver population factor, f£P 1.00 1.00
Flow rate, vp : 5367 1642 pcph
Estimation of V12 Diverge Areas
L = {Equation 25-8 or 25-9)
EQ .
P = 0.436 Using Equation 8
FD
v =v % (v-v) P = 3266 pc/h
12 R F R FD .
Capacity Checks
Actual Maximum LOS F?
v =v 5367 9600 . No
Fi F R
v T 3266 4400 - No
12 s '
v =V~ v 3725 9600 No
FO F R
v 1642 2000 No
R .
Level of Service Determination (if not F)
- Density, D= 4,252 + 0,0086 v -~ 0.009 L = 27.8 pc/ri/in

R 12 D
Level of service for ramp-freeway junction areas of influence C

-1



Analyst:

Agency/Co.:

Date performed:
Rnalysis time period:
Freeway/Dir of Travel:
Junction:
Jurisdiction:

Analysis Year:

Description: 051008 ~ Gregory Canyon

bh

Darnell

11/17/2005

AM .
I-15 Southbound Off

I-15 South Off/State Route 76

County SD/Caltrans
2030 - With Project

Freeway Data

Type of analysis Diverge

Numbexr of lanes in freeway ) 4 .

Free-flow speed on freeway 70.0 . mph

Volume on freeway 4600 vph

' _Off Ramp Data

Side of freeway ‘Right

Number of lanes in ramp 1

Free-Flow speed on ramp . 35.0 nph

Volume on ramp = 1087 wph

Length of first accel/decel lane 500 ft

Length of second accel/decel lane fr
Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? " No .

Volume on adjacent ramp vph

Position of adjacent ramp

Type of adjacent ramp

Distance to adjacent ramp ft

Conversion to pe¢/h Under Base Conditions

Junction Components Freeway Ramp Adjacent
. Ramp
Volume, V (vph) 4600 1087 vph
Peak-hour factor, PHF 0.90 0.80
Peak 15-min volume, v15 . 1278 302 v
Trucks and buses 10 - - 10 %
Recreatieonal vehicles 0 0 %
Terrain type: Level Level
Grade .00 % 0.Q0 % - %
Length 0.00 mi 0.00 i i
Trucks and buses PCE, ET : 1.5 1.5
Recreational vehicle PCE, ER 1.2 1.2
Heavy vehicle adjustment, £HV 0.952 0.952
Driver population factor, f£Pp 1.00, 1.00
Flow rate, vp 5367 1268 pcph
Estimation of V12 Diverge Areas
L = {Equation 25-8 or 25-8)
EQ .
P = 0.436 Using Equation 8
FD . i
v =v + (v—-v )P = 3055 ©pc/h
12 R F R ED
Capacity Checks
Actual Maximum LOS F?
v =V 5367 8600 . No
Fi F ’
v 3055 4400 " No
12 .
vV =V -V 4099 9600 No
FO ¥ R
v 1268 2000 No
R .
Level of Service Determination (if not F)
Density, D =4.252 + 0.0086 v - 0.009 L = 26.0 pc/mi/ln

R 12

D

Level of service for ramp-freeway junction areas of influence C

[,__
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Analyst:

Agency/Co.:

Date petrformed:
Analysis time period:
Freeway/Dir of Travel:
Junction: :
Jurisdiction:
Analysis Year:

bh

barnell

11/17/2005

PM

I-15 Southbound Off

I-15 South Off/State Route 76
County SD/Caltrans

2030 - With Project

Description: 051008 - Gregory Canyon

Freeway Data

Diverge .

Type of analysis .

Number of lanes in freeway 4

Free—-flow spegd on freeway 70.0 nmph
Volume on freeway 4600 voh

Off Ramp Data

Right:

side of freeway

Number of lahes in rxamp . 1

Free~Flow speed on ramp ) 35.0 . mph
Volume orni.ramp 1054 vph
_Length of first accel/decel lane 500 ft

Length of second accel/decel lane £t

Adjacent Ramp Data (if one exists)

Does ddjacent ramp exist? ' No
Volume on adjacent ramp vph
Position of adjacent ramp

Type of adjacent ramp

Distance to adjacent ramp £t

Conversion to pc/h Under Base Conditions

Junction Components Freeway Ramp Adjacent
Ramp
Volume, V {vph) 4600 1054 vph
Peak-hour . factor, PHF 0.90 0.90
Peak 15-min volume, v15 ' 1278 293 v
Trucks and buses 10 10 %
Recreational vehicles 0 0 %
Terrain typé: Level Level
Grade 0.00 $ . 0.00. % %
- Length . 0.00 ni 0.00 mi mi
Trucks and buses PCE, ET 1.5 1.5
Recreational vehicle PCE, ER 1.2 ) 1.2
Heavy vehicle adjustment, fHV 0.952 0.952
Driver population factor, fP 1.00 1.00
Flow rate, vp

5367 1230 peph

Estimation of V12 Divexge Areas

L = (Equation 25-8 or 25-9)
EQ . ’
P = 0.436 Using Equation 8
FD '
v =v + {(v-v)P = 3034" pc/h
12 R F R FD
Capacity Checks
Actual Maximum- ' LoS E?
v =V 5367 9600 No
Fi F L _
V. 3034 4400 ) No
12
vV =v -V 4137 © 9600 ’ No
FO F R .
v 1230 ) 2000 No
R .
Level of Service Determination (if not F)
Density, D= 4.252 + 0.0086 v =~ 0.009 L = 25.8° pec/mifln

R 12 p

Level of service for ramp-freeway junction areas of influence C

|~



| APPENDIX J
Maranatha School Excerpts
- Traffic Signal Warrants






HIGHWAY

./ ,[0 -~
- NE w %
~=—y F loauno s Fe
\  E_PROJECT SITE
N Lz
1 oo
%‘:;\/.“'\ :i %
N A
—— I il s
4?0\7/\CZMIN0 DEL! NORTE LA
FONSTTTTTTTRTY,
{ ’ Y : Yo X
( / // ’ ’
\\ [ — ((
\\. AN
AN
\
\
BN
\ .
1
, .
7~
//
) QQ/
04\\‘%4, Q};&S\’\«
?6‘0//‘\\ 7 S
0400 ,>’
/

Darnell-& ASSOCiATES, INC, : FIGU RE 1 : :
051008AAdwg 5-09-06 v @ PROJECT LOCATION




g
N3
Py &
% .
% Qo
g @\
¢ &
’ \"\goﬁ R ;\ . ’ S
2oL E loamo samare ©
\ =< T e iy 3 = .
\ & PROJECT SITE©1g
\ 1\ = 15 S
e _ $§
AN b2 25800 | [75.600 0
4 S ,C;————T T _'“7(‘*/0 R0 BERNARDO A %
A0~ o7 \AMINO DEL NORTE | 7~ Fs e[/ [0 Dk &
A SRS AL 2BI6T eaes \g 8
\ II /f v/ ;’/\/ I ~ {~e. 1 25f667 § % g 13: A
\\ L___.‘_,/ . (( 75,800 '\\ ,{ N § . & Lé\
26,067]  EF== :
\ e Sl & NS 75000 MESL
v Sl B —x S~ 24.267 o
\\ _ 31 =l 4% %Qg\\\ 0w
\ EL 3 7 5
(4] U‘ 0(\ A
1 nl L 4
A *L 8 “4’(’?
. L4
/’ —{ . / 4/04)/\ /4’
3, 7 ' \ o~ N \o
%l PN T 48,300 \&
/Po‘fo//b \>/ * Q\Q,’ . 48,567
! a“‘:&/’ '
/ C,B‘\ﬁ/
! /
4
-
/
4
,/
LEGEND
XX |- ADT WITHOUT
YY {— ADT WITH

Darnell s assocmtes, mc. | FIGUR.E 2
’ 'BUILDOUL-‘I&KFFIC:. WITHOUT & WITH

051008AA.dwg 5-08-06 " SN

"PROJECT




> Maranatha School and Church Impact Study

NE:

051‘008-MaranathaSupplemental—O5-09—06 (2) Page9of1l



oo P i

Maranatha School and Church

g Trafflc lmpact Study

July 6, 2601

. Prepared By:
" Katz, Okitsu & Associates

. k _ Traffic Engineers and Transportation Flafmenr

- 2251 8an Diego Avenue, Sulte B-110
San Diedo, California 92110 '
619.683, 2933 Fax619.683, 7982.

In Assocnatlon with:

. Harper Construction '
2241 Kettner Boulevard Su:te 300
San. D!ego CA 8210 01

Prepared for;
Maranatha Chapel .
10752 Coastwood Road
"San Dlego CA 92127

Rk

py ¥ ®

W

HE

AUG 2 2 2001 <2/

San Diego Count Y
DEP OF PLANKING & LAND USE

REPLACEMENT

J 4 3 m s

MIEAA_ASA



VA <otz Okitsy & Assaciates
h Traffic Englueers and Transportatioy Blamiers

Summary of Buildo

(Bold Type Indicates a

Table 11

ut Intersection Performance
Without and With Project ‘
Significant Project Impact that Requires Mitigation} :

Average Levdlof | Average | Levdof | increase Signify-
Intersectiorr | Service |- Infersection | Service nDeldy | cant?
: _ Delay(sec) | - . Delay(sec) ' _
Weekday AM Peak Hour .
Rancha Bemardo Rd at I-15 NB 16.3 B 16.4 B 001 N
Rancho Bernardo Rd at 1-15 SB 239 C 244 c 0.05 N
Rancho Bernarde Rd at West 34.5 c 347 C 0.02 N
Bernarde Dr : ' '
Rancha Bemardo Rd at Via del 32.7 C 33.6 c 0.90 N
- Campo , :
.| Rancho Bernardo Rd at Camino San 28,7 c 28.9 c 0.02 N
. Bernarde : : '
Camino del Norte at 115 NB 33.6 Cc - 39.1 D 5.50 Y
Camino del Norte at |15 SB 40,2 D 43.8 D 3.6 Y
Camino del Norte at Bernardo . 33.9 C 35.0 D 1.1 N
) Center Dr ' oo . :
Camino del Narte W8 at Camino 18.6 B 19.1 B 0.6 N
8an Bernardg : .
Camino del Norte EB at Camino San 23.2 c . 23.2 c 0.0 N
Bernardo : . . )
Camino del Norte at Rancha 29,1 C 32,6 b 3.5 Y
Bernardo Road
Camino del Norte at Four Gee 3t1.6 C 35.4 D 3.8 Y
Road/C Street : . .
Camina del Notte at Street 8 16.5 B 15.5 B -1.0 N
Camino Rujz at Street A 10,0 B 13.8 B .- 3.8 N
Camino del Norte at Project 53 A 40.3 D 35.0° Y
Driveway ‘ . :
Camino del Norte at East Loop Road 18.2 B 21.3 c 3.1 N
Caming del Norte at West Loop 16.1 B 152 B -.09 N
Road ' : :
Camina Ruiz at North Village Drive 26:3° c 24.9 C -1.4 N
. LCamino Ruiz at §an Dieguita Road _ 146 . B 14.4 . B -0.2. N
Nete: Buildout volumes were taken from the Black Mountain Ranch Subarea 1 Plan, 1998,

Whére more vehicles a
overall sum resuits in a

re added to a movement with & lo
fower average delay.

wer delay (e.g. tum movements), the

42
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‘ Katz, Okitsu & Assaciates
NG/ Traffic Engineers and Transportation Planncrs

: Table 11 continued .
Summary of Buildout Intersection Performance
o Without and With Project
(Bold Type Indicates a Significant Project Impact that Requires Mi-_tigati-on)

. Avage | Levdl Average’ .| Levelof | Incregse | Signit
- . | pebyieeey | Dotayoec) i |
Weekday AM Peak Hour - ] oy _ .
Ranche Bemardo Rd at I-15 N§ 78.2 E 779 E -0.3 Yo
Rancho Bernardo Rd at 1888 | 29.8 C 29,5 C 0.4 N
Rancho Bernardo Rd at West 411 D 41.0 D -01 - . N
‘Bernardo Dy - o . . . : '
Rancho Bernardo Rd at Via del ) 26.6 C 26.5- C 001 " N
~ Campo ) E .
Rancho Bernarde Rd at Camine San 29.8 C 29.7 C -0.01 N
- Bemardo -
Camino del Norte at-15N8 - 409 D 379 D 3.0 N-
Camino del Norte at 1-15 58 34,1 C 32.8 C 13 N
-Camino del Norte at Berardo Center .40.8 D 39.6 D -1.2 N
Dr .
Camino del Norte WB at Camino San 16.6 B - .154 B . -02 N
Bernardo T ‘ .
Caming del Narte EBatCaminoSan =~ 250 C 24.9 C -0.1 N
" Bernarda | - . : :
Camino del Norte at Rancho 4Q.0 D 40,2 D 0.2 N
" Bermiardo.Road ’ ) _
Camina del Norte at Four Gee Road - 867 E 60.1 E -6.6 N .
: /G Street o . e Sl :
Camino del Norte at Street B 185 B . 191 B 0.6 "N
Camina Ruiz at Streetp - 17.7 B 18.3 B 0.6 N
Carnino del Norte at Project Driveway - 13,6 B 2.2 A 114 N
LCamino del Norfe at East Loop Road 18.3 B 17.2 B -1.1 N
Camino dgl Norte at West Loop Road 14.2 B 14.4 B 0.2. N
- Camino Ruiz at North Village Drive 36.7 .D 36.3 . D -0.4 N
Camino Ruiz at San Dieguite Road 17.3 B 17.3 B 0.0 N

" Note: Buildout volumes were taken from the Black Mountain Ranch Subarea 1 APlan, 19898,
Where more vehicles are added tq a movement with a lower delay (e.g. turn
movements), the averall sum results in a lower average delay, - .

Maranatha School and GRureh

43 TL” Traffic Impact Study -
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Figura 4C-3. Warrant 3, Peak Hour
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MUTCD 2003 California Supplement

Table 4C-101. Traffic Srgnal Warrants Worksheet
(Average Traffic Estimate Farm)

(Based on Estimated Average Daity i‘rafﬁé -See Note)

TURBAN e e RURAL Miniimum Eiég;%iremgﬁts
4A < Minlmum Vehicular Traffic — ‘ - "
Vsh;c eg Per Day
| Safisfied OV . 862' Nat Sahsﬁed \g?l’a}:sof g{rggy Mon Hst?hen;-Xofume N
— . inor Stree roac
_— f — : - - (Total of BothApproaches) {One Dxrectsogpenly)
umber of lanes for moving traffic on each approag : - 5.
. . Urbaf 22 ° Rucal Urban 2089 Raral
Major Street Miner Street )
Tororcscsmsennln Lo | 8000 6600 2400 1,680
w1 8,600 8,720 L2400 | 1,680
, 2 or More.... 3,600 6,720 3,200 2,240
2 0f MOre . ovoeerm 8,000 5,600 3,200 2,240
1B -Interruption of Contlnuos Traffic Vehxcles Per Day g{fﬂ gﬁg f&gﬁ;ﬁ
. ; on Major Street Minor Street Approach
Satiied A NotSatisfed .| (Total ot Bolm Anorchosy Ot Breet Aproac!
| N 23600 Rok S
{ Number of janes for moving fraffic on each approach N ;
‘Malor Street v Minor Street Urban Rural Urban Rural
PSR R P 12,000 8,400 1,200 850
T P 14,400 10,080 1,200 850
2 OF MOre.. viveeiverseessannn 14,400 10.080 1,600 1,120
2 0F MOT€. e vvvrerserveoner- 12,000 8,400 1.600 1,120
1A&B - Combinations
Satisfied Not Satisfied
2 Warrants 2 Warrants
No one watrant satlsﬂed but fol§W|ng wara ?ts :
Ulfille: & Of Hiofe... g

Nota: To be used only for NEW INTERSECTIONS ot-other locattons whers it ls. fot reasonable to cauh't

actuad traffic volumes

T
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APPENDIX K
Signing & Striping Plan



" 8EEABOVE

MATCHLINE ~ 8TA. 17¢80

12| 12} 12'1 12"

SEE BELOW

MATCHLINE - 8TA. 17+80

GENERAL NOTES

THE CONIRACTOR IS RESPONSIBLE FUR ALL SIGNING AND STRIPIG.

SIGVNG, STRIPING AND PAVEMENT MARKINGS SHALL CONFORM D THE LATEST
CALTRANS TRAFFIC MANUAL, CALTRANS STANDARD SPECIICATIONS (DATED
ALY 1992), THESE PLANS AN THE STANDARD SPECHCATIONS FOR PUBLIC
HORKS CONSTRUCTION.

mmmmsmcrmmmmwwom&

"REPRESENTAIIVE PRIOR TO INSTALLATION.

ALL SIGNS AND STRIPING SHALL Bt'l?ﬂ’L[(,‘mme CALTRANS SPECIFICATIONS.
SIRIPING SHALL BE REPAINTED THO NEEXS AFTER IMITIAL PAITING. .%MMG‘
SHALL USE I HIGH INTENSITY SHEETING OR EQUAL.

5 DUCT LOCATION OF STRIPWG AND LAUT UNES SHALL BE APFROVED BY
OMNER'S REPRESENTATIVE PRIOR T0 INSTALLATION,

6. CONIRACIOR SHALL REWOVE ALL CONFLICTING PANTED.LINES, MARKIWGS, AND
PAVEMENT LEGENDS BY SANDBLASTING.  DEBRIS SHALL BE PROMPILY REHOVED
BY CONIRACTOR.
ALL PAVEWENT LEGENDS SHALL BE CALIRANS STEWOLS
ALL SIGNS SHALL BE STANDARD SIZE SHOWN I CALTRANS' TRAFFIC MANUAL
UNLESS OTHERMSE NOTED.

9 FIRE HYORANT PAVEMENT MARKERS SHALL CONFORM T0 THE LATEST CALTRANS
TRAFFIC MANUAL AND SAN DKECO REGIONAL STANDARD DRAMING N~19.

10, EXSTWG SIENS REMOVED BY THE CONTRACTOR SHALL BE DISPOSED OF AS
DIRECTED BY THE OMMER'S REPRESENTATIVE.

1. AL SIGNS SHOWN ON mmw BE NEW SIGNS PROVDED AND
NSTALLED 8Y THE CONTRACTOR.

1z A mmcmmmmmom

11 LANE WOTHS INDICATED ARE: THE' WNMUM WOTHS AT LOCATIONS WOKCATED.
MEASIRED FROM CENTER TO QENTER OF STRPHG CONTGURATIN.

STRIPING LEGEND -

o NO PASSING ZONE—2 DIRECTIONS PER CALIRANS A20A, DETAIL 22

(2) MEDIAN ISLAND PER CALTRANS AZ06, DETAIL 29
(3) RIGHT EDGELINE PER ‘CALTRANS A206, DETAIL 278

o

(6)
(7)
(8)
()
(9

CHANNELIZING LINE PER CALTRANS A200, DETAL 38

. 6 LANEDROP AT INTERSECTION PER CALIRANS A20C, DETAIL 378

TYPE 1 (7.52 m) ARROW PER CALTRANS A24A .
TYPE VI (). ARROW PER CALTRANS AZ4A

TYPE IV (L) ARROW PER CALIRANS AZ4A

TYPE IV (R) ARROW PER CALTRANS A24A -
CROSSWALK AND LIMIT LINE PER CALTRANS AZ4E

_SIGVAGE LEGEMD

R1 STOP SIGN
R26(S)  NO STOPPING ANYTIME SIGN
R63 DO NOT PASS SIGN

w7 SIDE ROAD SIGN
wit PAVEMENT WOTH -TRANSITION SIGN
wi4 TWO—WAY - TRAFFIC SIGN
ti
GRAPHIC SCALE
o 20 40 60 120

160.

DATE: _03/15/05 _ 'Twe:

SERVER: __ SOS1,_ semwice: | SOt

PATH: __N: 18d0030\Cadd\H

DRAWING NAME: _____ 78POT.ONG

PLOTTING. VIEW:

DATE

1:33 p.m.

78

o

DESIGNER: __RST _PROV. MGR: __RH

JRECS, BRPN, JEOASE L.

CAUTION: - The ongmoer preparing these picns will not be responsible-for, or liable for, unauthorized changes to or uses of these
plans. All changes to the plans must be in writiug and must be cpproved by the preparer of these plans.

BEYOND ENGINEERING

15090 AVENUE OF SCIENCE, SUITE 101 SAN DIEGO, CA. 92128
858.385.0500 TEL 858.385.0400 FAX WWW.NOLTE.COM

HIGHWAY 76 IM PROVEM ENTS

SIGNING AND STRIPING

STA. 10+00 TO STA. 27400 P. M 20 6

VERTICAL:
HORIZONTAL:

o

o 1 2 ©

PREPARED FOR: GREGORY CANYON, LTD.

DATE SUBMI‘ITED

&0
— e
<nnnzn






